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10 the Wong GENTLEMEN 
l of the ACADEMY. 


T. general Diſpoſition, I haue 
| obſeryd in you, of devoting ſoms 
of your leiſure Hours, to the Study of - 
ASTRONOMY and PHILOSOPHY, gives 
me the higheſt Pleaſure; becauſe this 
| Kind of Education is not only of g reat - 
WW. ©: Importance in the Concerns of Tae, af 
but, alſo, has à natural Tendency to 
_ inſpire you with becoming W 
of the Divine Being. 


And, if the Britiſh Youth, in gene- 
ral, were to dedicate proper Hours to 
$543 theſe intereſting Studies, he Ri/ing Ge- 

neration, whereof they are the Plants, 
would find the happy Effects of them. 

[1 That you, by your Improvement in 

Virtus and Knowledge, may be a Bleſ- 

[ing to your Parents, and your Coun- 

try, is the ſincere Wiſb W 


Ar, ? 


_ Dee. 20, 
7709. 


Pour moſt affectionate Friend, 
| Joszpny RanDall, 
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THE 
HE Reader is not to gu- 
pet any material In. 
provements in the fal- 
lowing Treatiſe; the De- 
b . ay wher ef 75 only 10 
introduce Touth, by eaſy Methods, to 
an early Acquaintance with thoſe 
Parts of Knowledge, and to mend. 
the Heart, by endeavouring to inſpire. 
their tender Minds, with the bor | 
ficence and Uſes of the viſible Mortis 
of God," their great Benefaftor. 
As this Subject has exerciſed the 
-Attention of many great and good 
Men, who have had the Education of 
NI 2 Heart; I have made no 
r of borrowings any ance / 
i thoſe N. 1 I ae 
in my M ay: Not only as to Sentiment, 
13 Tag. £ 
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© Thing to the Apprebenſions 0 | 
the Infiruc- 


quently made great Alterations, ti ac- 
commodate them to my Purpoſe. The 
e Part of tht Piece, which 
gives the Uſes of the Orrery, was ſent 
me by the Terſon of whom I bought 
the Machine; Þ have made ſome Ad- 
dituons and Alterations therein, to 
ſerve my Deſign of adapting every 
7 Touth, 


nd the better to convey 


* 
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"TH E following little Piece 3s to 
be conſider d as the Text, which, at 
theſe Meetings, 1s fully explamed in 


' other Words, familiar Comparifons, © 
Auen Particular iDuftrathd, lege 


it can be done, with Machines and In- 
ſtruments, and entertaming E Eerie. 
ments, as beſt ſuits with the different. 
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Ages and Abilities of Towh. _. 
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8 N the courſe of theſe Leftures 1 ſhall Geogrophys | 
J endeavour to explain, and as much as + 
poſſible bring 1 the reach of 
your Capacities, ſome things in Geo- 
graphy, Aſtronomy, and Philoſophy, 
which are moſt neceſſary to be 2 
| = And tho' you may not, 1 
capable of compeendin the reaſons of ſome 
,yet N reat advantage to you to | know the 
5 as they are: The Rn and ſimple 
rrach ſhall be laid open ta you; and every particular 
illuſtrated, when it can be done, with ſuch entertain- 
irg Experiments, and familiar Compariſons, as ſuit 
your age, or have fallen under your o tion. 


You ſee the Heavens over your heads, and tread on 
the Earth with your feet, but you are at a loſs what to 
et of ue Concave — _— | 


- ** _ 


2 + Lectures in Geography, * i 
Geography, that happen there, and every glorious object ſeen there, | 
* lex you with fruitleſs gueſſes. What means that 
multitude of glittering Stars ſcatter d over the face of 
=” the whole Heavens! Who placed them there, and for 
what Purpoſe'! When you fee a curious Clock or en- 
gine, you preſently conclude that it was made and con- 
triv'd by ſome artilt : And when you come to contem- 
plate the great variety, order, beauty, and uſefulneſs, 
which will appear in the works of God, you will con- 
clude that the whole are contriv'd, fram'd, and faſhi- 
oned by a wiſe and powerful Being. Then as to the 
Earth you walk upon ; =” often think, whether it may 
not ſtretch out in breadth, ſo that if you were to begin 
your journey, you ſhould always find room to continue 
travelling on, till you come where the Sky and Earth 
touch each other. Nor can you ſatisfy yourſelves as 
to the depth of the Earth, whether it hath any bottom, 
and if ſo, what it is that can be below the Earth? 


The Earth you live upon is a great Globe, like this 
before you, which is a repreſentation or picture of it, 
and only differs from it in ſize. The Engliſh, Dutch, 
.., Spaniards, and French, have often failed round the 
lobe of the Earth. You muſt not imagine it might be 
2s when a man is faid to ride round a country, or walk 
round a field; it is as if ſome little Reptile, an Ant, 
for inſtance, ſhould travel 4, = Globe 2 2 ; 
in her creeping pace, going off towards the Right h 
and returnin x wn) Lefe. But if the — were 
—_ | endleſly broad, or deep without bottom, or if it reſted 
_. - on any thing, and that thing upon another, and ſo on; 
; could the Earth, think you, de failed round, or the Ship 
return from the Left hand, when ſhe hal fet off, and 
; one towards the Right? Thele voyages, ſo often per- 
form'd, cannot admit of any doubt; unleſs we would 
expoſe ourſelves, by a ridiculous doubting of plain fact. 
eſe Navigators, while they were in the te part 
of the Globe, juſt where my finger is, beheld the Hea- 
vens over their head, and ſaw the Sun and Stars per- 
form their courſes, and that Day and Night ſucceeded 
each other there, as well as here. The Sun then muſt 
move round the Earth every day, and give Light. alſo 
to that part of the World to us, — You per- 
a 4 vs haps 
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Aftronomy and Philoſophy. 3 


haps will ſay, if there be any inhabitants, th walk Geography. 
with their 2 downwards, and what can inder them 4. 
from falling down altogether? They have the very 
ſame reaſon to be afraid of you, leſt you ſhould fall off 
from the Earth. Navigators, hen they were in thoſe 
places, were in no danger of falling upwards, as the 
Heavens were over their heads; they knew the weight 
of the Ship there, as well as here, hinder d it from falling 
from the Sea up to the Clouds. Which do you think 
nov is the loweſt place of all? If we ſuppoſe a paſſage 
through the Exfth- from the oppolite part to us, and a 
Cannon-Ball ſuſpended at an equal diſtance betwixt 
them and us, You may imagine it cannot come to us, 
that would be to fall upwards ; and thoſe people 
will ſay it cannot go to them, as that is equally unna- 
tural; ſo then the Centre of the Earth is the loweſt 
place, below which nothing can be lower. For if two 
ſtones were let down at the ſame time from the oppoſite 
mouths of the paſſage, would move oppoſite to 
each other, and meet at the lowelt place or centre, and 
there remain; and all bodies in the ambient ſpace, in 
- oppoſite parts all round the Globe, would perform the 
ſame, if they were not prevented by the ſurface. of the 
Earth ; that-is, if there were paſſages made for them to 
deſcend, as before. What do you think can be the 
cauſe of ſtones, or heavy bodies, thus falling, or ruſh- 
ing ſo violently to one point, the center, provided they 
have a free paſſage? You. cannot think they can thus 
move of themſelves; and if ſo, what gives them this 
motion ? I eaſily; gueſs at what paſſes in your minds; 
you begin to be awaken'd from that ſupine thoughtleſs- 
neſs, which makes the greateſt part of Youth, nay of 
Mankind too, look on things, aſtoniſhing in themſelves, 
with indifference, becauſe they ſee them conſtantly. 
To come at a view of the true conſtitution of nature, 
a manly and rational pleaſure; in the ſoul, quite 
different from the pleaſures you find in your diverſions : 
And this rational entertainment is peculiar to man; and 
chiefly conſtitutes the difference between him and 
brutes ; for they partake, with him, of the pleaſures 
that immediately-flow from bodily ſenſes and appetites. 
Suſpend your judgment at preſent, till we take a gene - 
ral view of the Earth, both outward and inward ; ſur- 
Reo A2 | vey 


* 4 * 


4 LECOCTUREõS in Geography, 
| — ſome of the wonders beneath our feet ; viſit our 
fellow-creatures diſperſed over the face of the whole 

| Earth; till we contemplate the works of God, in the 

© order, 'magnitudes, 'motions, and uſes of the Heavenly 

3H Bodies; and inquire into the nature and uſe of the 
| » Atmoſphere, or that maſs. of air and clouds, which ſur- 
1 round the Earth. The ſurface of the Globe of the Earth 
. 6 is divided into Sea and Land, as you may obſerve upon 
11 b this artificial Earth before us. In the Sea are Iſlands 
| ſcatter d up and down; the Promontories and Capes ; 
| ſhoot into the Sea ; the Bays and Creeks, on the other 


1 There are ſeveral ſorts oſ valuable Metals, precious 
z | Stones, and many other materials, which are conſtantly 
1 | employ'd for our uſe, and were deſign'd to be a never- 
7 _ failing treaſure for the ſervice of all ſucceeding ages: 
| N Thel are carefully lock'd up in the vaſt ſtorehouſes un 
der our feet, where we are ſure to find them in all cafes 
l of neceſſity. Providence has fo wiſely order'd it, that 
| | | ER LR ſich a depth as to make them inac- 
le by us; but at à proper diſtance below the-fur- 
face. It is certain, that God might have placed all theſe 
riches on the ſurſace, to be near at hand and ready to 
be employ d on all occafions, but then the vaſt quan- 
tity of them would have almoſt cover'd the Earth : 
Whereas now, the ſurface of the Earth is diſengag'd 
of thoſe embarraſſments, which would otherwiſe. ob- 
ſtruct all Huſbandry. Were there not proper coats of 
Eurth above theſe materials, the ſoil could not bring 
© forth proper proviſions for the uſe of man and beaſt; 
7 but by this piece of natural oeconomy we enjoy great 
| advantage, the external parts of the ground yielding us 
proper crops, and the internal furniſhing us with vari- 
of rich materials, abſolutely neceſſary to man in his 
needy ſtate, and in order to procure him a decent and 
commodious habitation, and to ſupply his other exi · 
gencies. e ö tr "a 
- 'Theſe places on the Globe before us, are the repre- 
ſientations of vaſt Mountains ſcatter'd up and-down the 
ſurface of the Earth, You muſt not look upon them as 
ſo many ſhapeleſs protuberances ſcatter'd about the 


| Aftronomy and Philoſophy. 5 

Earth at random, without all 

produce any advantage to mankind. I think, I cannot 

take any better method, to excite your admiration, than 

7 convincing you (which ſhall be done in a more proper 
a 


ce) of the ſurprizing uſefulneſs of them, 1 ſhall 


prove to you, that without the aſſiſtance of Mountains, 
mankind, animals, and plants, muſt die for want of 
moiſture ; for without them there can be no fountains, 


| ſprings, or rivers, for the ſupport of needy life, Their 


are deſign'd to collect the vapours that fluctuate 
in the Atmoſphere ; the intermediate ſpaces betwixt 
their ſummits are ſo many baſons prepar'd to receive 
the rains that fall into them, by the alfltance of thoſe 
tops; their bowels are ſo many common ſtorehouſes or 
irs of Water for our uſe. As for the rains that de- 
ſcend immediately upon the plains, they efther ſoon run 
off them, or evaporate ; whereas Mountalhs feed them 
with conſtant ſupplies, as the all-wiſe Creator has con- 
triv'd ſuch vaſt magazines in the Clouds above them, 
from which he ſhowers down his treaſures of Water 
upon their ſummits, which afterwards deſcending from 
ſtory to ſtory, diffuſes its refreſhing ſtreams over the 
plains below, gives life and verdure to the Plants and 
Herbs, and beautifies and enriches the whole Earth. 
Beſides theſe; ineſtimable benefits we receive from the 
Mountains in were and rivers, which diſtil from 
them, they are a refuge of an infinite number of Ani- 
mals, that are of great uſe to us, which feed upon them, 
freeing us from all care or charge about their maidte- 
nance : Nor are the Hunters the only ſet of. men that 
pay their viſits to theſe Mountains, when in purſuit of 
their game ; but hither alſo the Herbaliſt comes, to ſeek 
for wholſome Simples, which either are-not to be found 
elſewhere, or at leaſt, thoſe that grow here are in greater 
perfection, and have a more medicinal virtue than thoſe 
_ planted in Gardens. 


The extenſive Meadows, which are diſperſed over 
the face of the Earth, are, in reality, the places where 
Nature has ſhew'd herſelf benevolently complaiſant to 
man; where ſhe does at once exhibit the greateſt beauty 
and fecundity together——But the chi benefit we 
reap from the Meadow is, that it does, at its own ex- 

; pence, 


deſign or intention to Geography. . *? 


* 


Hb 8 TURES in Geography, 
ce, afford proviſion for thoſe Animals, whoſe ſer- 
Geography. Tice we flund'th much need of. 8 


How graceful an appearance does the courſe of a Ri- 
ver make in the works of Nature ] How uſeful to needy 
creatures! Every country ſets a high value upon the 
River it is enrich'd with'; and you may eaſily conceive 
the great diſtreſs thoſe people are in, that want ſo great 
a bleſſing. In all Continents, and even in the ſmalleſt 
Iſlands, there are Mountains, at different diſtances from 
one another, fome higher, ſome lower, from which 
there lies a gradual deſcent to the ſhore ; the ſources of 
Rivers being purpoſely lodg'd in the bowels of theſe 
eminences, that the waters, by having a proper deſcent, 
may be thrown into the Seen. 
Tyhe vaſt and prodigious cavity, which we call the 
es Channel of the Ocean, runs quite round the Globe, and 
l reaches for ought we know from Pole to Pole, and is in 
many places unſearchably deep: And from the teſtimo- 
'-*,*. ny of Mariners, there are in it, under water, Mountains 
and Vallies, Rocks and ridges of Rocks, as upon the 
Land. When we preſent this ſtrange gulph to our ima · 
gination, emptied of its waters, naked and gaping at 
the Sun; ſtretching its jaws from one end of the Earth 
to another, with what amazement ſhould we ſee it un- 
der us like a wide bottomleſs Pit! There are alſo Caves 
and hollow paſſages running into the very bowels of 
the Earth, by which the Seas communicate one with 
another, and with ſubterraneous waters. Thoſe great 
Whirlpools, that are in ſome Seas, which ſuck into 
_ _ them, and overwhelm whatever comes within their 
*& | reach, ſhew that there is ſomething below, that ſucks 
from them in proportion, and drinks up the Sea, as the 
Sea drinks up the Rivers. This element is ſubje& to 
every little impreſſion from the Winds, which act upon 
it; fo that we find it almoſt perpetually changing its 
form. Sometimes you will perceive an —— calm, 


its Waters ſtill, its ſurface appearing like a flattering 

glaſſy plain, reflecting another Heaven, with its Sun, its 

Azure, and its Clouds. On a ſudden you may perceive 
5 it grow angry and boiſterous, opening its wide jaws in · 
| | to a terrible abyſs, or, with proud billows, daſhing 
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the face of Heaven ; ſome waves breaking with great 
viplence againſt the ſhores, cauſing great tumult and 
confuſion-to the poor diſtreſs'd Mariners, amidſt thoſe 
mountains of water, lamenting their ſad condition ! In 
the midſt of ſuch a diſmal ſcene, we could expect no- 


Geography, 


thing leſs than a fatal deluge, were it not that the ſame _ 


Almighty Hand, which lifted up the waters thereof, has 
ſet it bounds which it cannot paſs. - 


There is a remarkable motion of this element well 
worth your notice. The water of the Ocean flows in 
general fix hours together, from theſe ſouthern parts 
here where 1 point, towards the northern parts, and 
riſes on the coaſts more or leſs ; this we call Flood : 


When it is at its greateſt height, or high water, it re- 


mains at that pitch about a quarter of an bour, and 


then retires, continuing to decreaſe fix hours ; and after 


remaining at its loweſt ebb about a quarter of an hour, 
it makes again to land. The benefit which God deſign d 


for man, by this motion of the waters, was to prevent 


their corrupting, and thereby breeding any infection 
that might ariſe from too long a ſtagnation of them : 
He has not committed this truſt to the uncertain care 
of the Winds, which he appointed to purify the air we 
breathe, and to facilitate the productions of the Earth, 


by the diverſity of its impreſſions and influences. Tho* - 
the Winds are not leſs uſeful upon the Sea in tranſport- 


ing our merchandize, with more eaſe and ition 
than the beſt Horſes could poſſibly do by land; yet 
their blaſts are very uncertain, and oftentimes ſu ed 
by long calms, which would ſoon breed putrefaction in 
the Sea, that great receptacle into which all the ſinks 


and drains of the Earth diſcharge themſelves. God has 
been pleaſed to ſuperadd to thoſe A and interrupt- 


ed purgations of the Winds, theſe diurnal helps of the 
flux and reflux of the tides, which cauſe the rivers alſo 
to flow back to a certain diſtance ; by which increaſe 
of waters large Ships of burden are brought up to great 

towns, which, without this flowing of the rivers, would 


If we could go down into the bowels of the Earth, 


we ſhould there ſee dark chambers and apartments; 


ſtrange 


8 LecTUREs in Geography, 

ſtrange ſubterraneous paſſages, holes and caverns, ſome 
fill'd with ſmoak and fire, ſome with water, and ſome ' 
with vapour and mouldy air; little brooks run murmur- 
ing through the dark grottoes. There alſo appears a ſur- 
priziug mixture of ſubſtances in the very bowels of the 


Earth; maſſes of petrified wood, brick, wrought me- 


tals, beds of ſea-ſhells, trees, and marine bodies buried 
under great ruins ; and theſe not in particular places, 
but throughout the whole Earth; not only in the lower 
grounds, and hillocks near the ſhore, but in the higheſt 
mountains far diſtant from the Sea,—— You may pro- 
bably defire to know bow it came to 'paſs, that thoſe | 
marine animals, which formerly inhabited the great 
ep, are now found buried under ſeveral layers of 
Earth, at a conſiderable diſtance from the Sea, and from 
the ſurface of the Earth : Theſe have been generally 
thought the effects of ſome great event, ſome terrible 


chagge in Nature. The Scripture informs us, that 


 ,, God cauſed an inundation to be brought upon the 


Earth in the days of Noah, for the puniſhment of a 


. wicked World, that overſpread the face of the whole . 


Earth; and in ſuch exceſs, that the floods over-reach'd 
the tops of the higheſt mountains, the rain deſcending 
after an unuſual manner; ſo that a general deſtruction 
and devaſtation was brought upon the whole Earth and 


its inhabitants. The amazing agitation and fluctuation 


of the vaſt waves, rolling for many months together n 
the outward frame of the Earth, muſt have made ſtrange 


© havock, levelling vaſt mountains, and raiſing others. 


This univerſal diſorder _ occaſion that mixture of 
bones of animals, maſſes of broken metals, and — * [= 
works of human art, together with the ſhells and teeth 


= Fiſhes, and other productions of the Sea. Several 


parts of the Earth muſt alſo have been undermin'd by 
the raging waves, and the mountains in many places 
have tumbled down on the plains, burying under their 


ruins thoſe marine bodies, which were intercepted - 


by this fall. Whatever we can diſcover either upon or 
within the Earth, ſufficiently proves to you the truth of 
thoſe ſacts which are related by the divine hiſtorian. ' 
Earthquakes indeed produce like effects, making 


| havock upon the face of the Earth; and turning things 
uphide down. But we do not read that there have been 


Aſtronomy and Philoſophy. 9 
ſuch frequent and univerſal repetitions of theſe diſmal Geocraphy: 
events, to infer, that they have thus turn'd the earth, 2s 
it were, infide out ; and things of this nature, being both 
ſtrange and. ſenſible, excite An and great attention 
when they come to paſs, and would certainly have been 
remember d or tranſmitted down, in ſome way or other, 


Theſe Earthquakes are evident demonſtrations, that - 
there are in the very bowels of the Earth ſtrange vacuities; | 
for if the inward of the Globe were ſound and com- : 
pact, there would be no ſuch thing in nature. Th 
are commonly accompanied with a heavy dead ſoun 
like a dull thunder, that ariſes from the vapours that are ahi 
ſtriving in the womb of nature, when her throes ate com- | "- 
ing upon her. There are quantities of exhalations, and 1 
magazines of combuſtible' matter, treaſur d up in theſe 
dreadful hollow paſſages, that are capable of ion and 

. inflammation ; and when the vapours come to be ſtreight- | 

- ened, they ſtrive every way to . Ns 
and often break their priſons, or the cover of the 
that keeps them in, which Earth upon that diſruption 
falls into the ſubterraneous cavetns. That theſe caverns 
and trains, where the vapours lie, are very large and 
capacious, we are taught by ſad experience, for whole 
9838 and Iſlands, have been ſwallow d up 
to * f | 


* . Let us now take a ſurvey of the Earth, as it is inhabited England. 
; by mankind. This place on the Globe is Great Britain, 5 
containing Ela and Scotland; the capital city of the 
POE FIT Wo at the diſtance of about 300 miles ſouth 
of Edinburgh the capital of the latter. The Erg4 bear 
the character of being generous and fincere, — gf 
their dealings, and induſtrious; ingenious, learned, and 
of a ſolid judgment. The fair Sex are modeſt, provi- 
dent and temperate ; good-natur'd, fincere, and zealous IP 
in religious Devotion. The natives of Scotland have a Scotland. 
clear underſtanding, are ſagacious, induftrious, and frugal ;. AS 
very temperate in eating and drinking, even in Countries 
i 150 where luxury and exceſs in both ate too much practis d. 
The Gentlemen are all well bred, and as generally learned 
as any country in Europe; quick at finding out their inte- 
F . out Beg hammctre 4 


een. 
—— — 


wo dS .” 3 - * 1238 S * 


modat- 


10 Lectures in Geography, 
modating themſelves to the manners of the people with 
whom they live. This place is Ireland, belonging to 
the King of Great Britain; its capital city is Dublin, at 

the diſtance of about 250 miles north-weſt of London. 

The Gentlemen are generally well bred, and very civil 
to ſtrangers, and want neither {kill nor courage to attempt 
the moſt difficult enterprizes: And, of the people in ge- 
neral, it may be allow 'd that no better people are to be 
found : Indeed thoſe that are bad, are ſaid to be exceeded 
by. few in wickedneſs of any kin. . 


This is Spain, whoſe capital city is Madrid, ſituate 
about 690 miles ſouth from Loxdon.— The Spaniards are 
men of a piercing wit, and elevated genius ; but very lit- 
tle improv'd by ſtudy or converſation,” for want of ſchools 
and academies, where the ſciences are taught in the mo- 
dern way. They are admir'd for their ſecrecy, conſtan- 
cy, and patience in adverſity; are very flow in determin- 
ing, but uſually conclude judiciouſly at/faft-: They are 
generous, magnificent, liberal, delicate in the point of 
honour, ſincere friends, agreeable companions; grave in 
diſcourſe, great enemies to lying, and extremely tempe- 
rate in cating and drinking ;. obedient and fai to their 
King, whom they never mention but with the utmoſt 
reverence, very devout in offices of piety, and very civil 


to ſtrangers. 
» » tf . 


This is Portugal, and Liſbon here is the capital city, 
about 840 miles ſouth-weſt of London. The Portugueſe 
are men of a good genius; the nobility and gentry are 
magnificent, liberal, temperate in eating and drinking; 

Charitable, relieving people in diſtreſs of every nation 

. s - . | | 

and religion without exception. | 


- This is France, and this Poris, the capital city, about 
203 miles ſouth-eaſt of Loydon. The French have a great 
veneration for their King; they have a genius fit to un- 
.dertake any thing, whether it be in Learning, Trade, 
War, or Manufactures; they are very civil, ſprightly, 
and active; bleſſed with a clear conception, and ready 
_expreflion ; extremely complaiſant and obliging to foreign- 
ers; pleaſing in 2 — of a graceful and winning 
-- &eportment. They have of late advanced Learning to a 
| ads | . very 


„ 
o * * 


* 
74 
\ 


, 
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conſiderable height, and have produced ſeveral Geography. 


authors, (and even ſome of the fair ſex) who are now 
famous through all the learned World, for their ſingular 
Parts. | ; 2 


This is hah, the capital is Rome, about 380 miles 1,1, 


| ſouth-eaſt from London. The Taliams are exceeding com- 


3 and obliging to each other, and very affable to 
foreigners; they are as ſober a people as are to be found 
in the chriſtian World, tho' they abound in plenty of 
choice wines. 'They are generally men of wit, and have a 
genius for arts and iciences ; nor do they want application. 


Here is G , whoſe capital is. Views, about 650 Germany, 


Miles eaſt of #. The natives are allow'd to be en- 
dow d with ſome very commendable virtues, particular! 
honeſty, fairneſs in their dealings, and hoſpitality, which 


the ancient as well as the modern Germans are allow'd to 
have. Julias Ceſar informs us, that in his days, their 


were open to all travellers ; and look'd upon it. as 
a piece of injuſtice to affront a ſtranger. They are allow'd 
to be excellent Mechanics and Chymiſts; nor do their 
Scholars come behind the Mechanics in their unwearied 
Fee to their ſtudies. They are indeed, by the 
rench, charg'd with being dull; but if nature has been 
bountiful to the French, in giving them a happy concep- 
tion, the want of this in the Germans is made up to them 
in a good judgment. As to the honeſty and integrity of 
the Switzers, for which they have been ſo generally ap- 
plauded, late writers aſſure us, they do not altogether 


_ + deſerve ſuch a character at r but, however, are 


yet brave in Arms, and fai to their engagements, as 
mercenaries, or allies. The Hungariant here are a brave 
warlike people, wiſe and politic, and zealous aſſerters of 
the chriſtian faith. Theſe are the Dominions of the Kin 
of Pruſſia, whoſe chief city is Berlin, 270 miles north 
Vienna. They are eſteem'd excellent Soldiers, and in all 
other reſpects, deſerve the ſame character, nearly, with 
the reſt of the Germans, | 


| Here you have Holland, or the United Provinces,whichare iolland⸗ 
a Confederacy of many independent States. Here is Am- 
 #erdam the capital, ſituated a 


132 miles eaſt of London. 
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„ The natives in general, in the other 
parts of 2 are e the ir 


"fond of glory, and v geous ; and as they were 

EXE c | 

2855 eee d ſme} N day. 
Ee n n e great command 922 have « 5 telt 

enemies to fraud, are —7 

2 Amongſt their ſtudies, Moral 

n to be I — cultivated. than the reſt. 

E e ſhew a perfect under all misſor- 
'tunes, and ſpeak af death, and fuffer it, with great 

neſs of pa as.m 5:44 

ee on their mins. 2 e bias: 
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rears, uh 5 

1 under 

who are by much the —— uk of h © ibs 

impire, are certainly, as, yt a: ag 

ples: as peaceable, humble, inoff „ 
e eee of the Earth: 

ae alſo.cxtreme] tender and e, even to ani- 


mals and the vileſt inſect. As; for courage, they are 
not very remarkable ; however, few preſerve, a 


more dual temper at the approach of death. The. na- 
2 Siam, which is a part of Indig, have a read 25 


 chwception, and their repartees ate wick and 
they irhitate any thing at ſight very.,w 


. «ther laſcivious or intemperate ; nor will wanton 1 1 


h 


pa for wit, or be taken for ſublimity . of genius 2 They 


axe polite and courteous, and their minds are alwa ys calm, 
; Hs bes * * of their fes 
8 
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Aſtronomy and Philoſophy. 15 | 
They are great lovers of their families, and their children Geography, _ 
by &- to be very engaging and of a ſweet temper. — * 
The Tonguineſe, another people of this vaſt Empire, are 
c. and obli to — ks eſpecially the trading | 

of them, and mighty fair dealers ; very ingenious . 

ligent, and patient in adverſity. = 


Here is the vaſt Empire of China, mer agg es China. 

is Pekin, 4380 miles ſouth- eaſt from London. The . 

neſe are a very polite ingenious ſort of people; but it 

ſeems they l ert to conceal their viees, that a 
ſtranger would be eaſily induc'd to believe they are all 
men of ſtrict virtue. ey continually apply themſelves 

to diſcover the inclinations, humours, and tempers of 

thoſe they have any omg Ave bare — 

opinion 


P 


better how to infinuate themſelves into the 


Al chis vaſt country is call'd Great Tartary; this belongs Great Tartary. 
tothe Chineſe, this — this to ſeveral i | 
dent Princes. Chinyan is the capital of ChineſeTartary,q4480 - 
miles eaſt of London. Samarchand is the chief city of In- 
it Tartary, 2800 miles eaſt of London. Tobolſky is 
the chief city of Maſcovite, or Ruffian T, 2412 
miles north-eaſt of Lom. We know very little of the 
character of the inhabitants of this vaſt country, that can 
be depended on, only that the Tartars, in the road from 

WE ning; 
n | v itable. e Circaſſi- 
2 uſo e extremel hel as — that travel that 
way, and will not them to pay any thing for the 
entertainment of themſelves, ho or ſervants; but 
will even contend frequently who ſhall have the honour 
of treating them, ION who are the natives of 
this iſland, are reckon d very fair in their ies pov 
very ingenious; of quick apprehenſion, and good under- | 
ſtanding, e they are careful to inſtil 1030 
into the minds of their children a love of glory and vir. 12 
tue, and are not covetous of much Riches, contentin g 
themſelves with a com They obſerve a deco- wh 
rum in their common converſation, avoiding all looſe or 
vain expreſſions, and detraction. ego is the capital city. 

4980 leagues from Londen, The natives of theſe, _ 


my 


* 


16 Licrunes ia Geography, 
Geography ftme Philipine andi, are an ingenious witty e, civil 
: wo and make a genteel appearance. Ja- 
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eſteemꝰ d ſacred amongſt them: They will not ſuffer theſe 
t6 be burleſqued and made a jeſt of by e foo 

which is too often conniv'd at amongſt Chriſtians, 
ſometimes encourag'd by thoſe who ought to ſet a better 


example. The Arabs, amongſt theſe people, have always 


| * - . 


had the character of a thieviſh pilfering generation, and 


perpetually led a rambling life: But thoſe, who inhabit 


the mountains, and have had the leaſt to do with the | 


edurts, or trade, are much the plaineſt and honeſteſt peo- 
ple. The moſt wretched, and abandon'd no 
are the Renegadoes, who have renounced 

and turned Mabometans ; theſe prove the moſt vici 
treacherous. mortals, that the country affords. ———Theſe 
countries are Bileuulgerid, Zaara, Negroland, and Guinea; 
but I find very little ſaid as to the character of the natives, 


ple here, 
hriſtianity, 


only that thoſe of Guinea do not want ſenſe, but copy 


ñt to the-vileſt purpoſes, in defrauding one another 
22 that deal with them. But it is thought 
& Europeans. have, in great meaſure, contributed to 


make them thoſe exquiſite cheats, There is ſtill a more 
abandon'd race in Guinea than the Negroes ; theſe are 


the Mulattces, or mix d blood, proceeding from the 


Negroes and Europeans, but exceed both in their vices, 

They are all eſteem'd ſach maſters of their temper, and 
| ſo eaſy in all conditiggs of life, that no ſudden changes 
or alterations in thews fortune ſeem to diſturb them. 


| All this nell country, which 18. with my finger, Ethiopite 


i nian 


1 ſhall call by the name of Ethiopia, The 


here are ſaid to have a great deal of viyacity and natural 
Vit 3 to be of a teachable diſpoſition, and fond of learn- 


ing, tho they have but few opportunities of improving 


themſelves. The Hottentots here are the lazieſt Gene - 


ration under the Sun: They will rather ſtarve, or eat 


dried ſkins, or ſhoe · ſoles, at home, than bunt · for their 
food ; and yet when they do apply elves to the 


chace, or any other exerciſe, no people ure more active, 


and more generous and boſpitable ; they will ſcarce ever 


eat a piece of Veniſon, or a diſh of Fiſh, or drink their 


beloved drams, alone; but call in their neighbours to 


partake with them, as far as it will go: Nor. is this ge- 


nerous temper confin'd to their own countrymen, 


* 


they endeavour to ſhew their hoſpitality to the Europe -· 


ans, 
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The African the e Illes, The inhabitants 57 Made 4 
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| people, The people of this Iſland; St Helena, are 


| pitable people, to he met with in foreign , of Enghfh 
extraction; having ſcarce any tincture o avarice or am- 


ket the nnaffected fly and OM A foo 


our country is 3 


Britiſh Empire us Sow croſs A Wi, Saks + viſt W 
_— Empire 2 here : This is Carolina, | 
whoſe chief town is Charles-Town, | 450 55 weſt of 

| London, The Indians here are a good-narart 
people, very humane to ſtrangers; deve th in want an 


gay of . and men of genius and 
a | 
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aud cireuth The chief town of V, 0 is anere 
N Tau, ae Ti or RF. | ih 


Maryland, ſituated 3000 miles to the welt of L 
The natipes of this country are allow'd' to be men of 
ick and ſprightly parts; they are active, and indefati- 
gable in their watlike expeditians,: hunting and 3 our- 
ys : When any of them are gr un d 60 
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The lurch, 15 1 now rates out dre + arg 


onelteſt, the moſt inoffenſive, and the moſt a” 


bition : They retain the old Er 215 :/b hoſpitality — 4 
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good for their friend; they are light 


F for a 
man will deſetye the name of Wife — tem in 
any treaty about a ting they underſtand, The charac- 
ter of the Indians on the reſt of the Continent, belong- 
ing to Greut Hitai, is pretty much the 2 1 need 
not u you, that the Exgliſb in theſe parts, do, in ge- 

, far as I can learn, in their behaviour, keep 
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_ a great deal of force . wit: If the Miſſionaries 
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haveſtrong affections: The people in gene-, 


in weir families. - Mexico, the”eopitabocity, is bent 
4000 miles buth weft of Loudhm The Clos nien, here, 


to raillery; as the Span ' MiGjonaries found, when 
| they biſtan firſt to inſtru@ them; for+if 'they committed VE 
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E by an Earthquake, and the inhabitants ſwal- 
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1 make O * other muſical inſtruments, as 
as thoſe that are carried from Europe: Others are 

Watchmalere, Painters, and - Muſicians, | The chief 
town in Peragus is Aſſumption, 5460 miles ſouth-weſt 
of London. The. natives, call'd Amar ung, are} generally 
acknowledg d to have as uch humanity.ag auf people, 

s e for painting and Pega nerd Weil 


22 ne +3 NL oy 919 10 121 C1 


5 W 1 Thie N he Portugueſe Dmpita in. Miwerica, 


tlements in A- ig ity and its chief city StSalvgdoryi 4260 miles 


meriag. of. Landon. The Indians are a kind, tracta- 


ble, enj ready to any art or 
Ae of Pd TED * and ako noting kindly 
al the ren, 8 ag the their children. 


5 6 th * 


„ CE 4080 miles weſt of. Londpi As theſe pro- 
Vuinces mble; nearly, in character, thoſe which lie con- 
„„ Mall dot repeat them Heſg, buti refer to the 
2 Ix Carelina, . The chief 

; PEA thy rent neh, ate Eovifſana,'; Now 
Taue, an ſcauer'd. ahn and donn. * 


. Seat Sr ende off nov: 16d 7; re Hs W117 | W 8 
ene 2 9 


" , > | — N 
. 144 6/20 * 5 2 ' 
1 i | - 
0 * 1 1 _ ” 
4 2 f 1 * 1 * 
r „ : 
. : | 1.5% + % Fl 
Py” | r » 4 wy * 
4. . e 


ry 8 B * 
F * 
* 


= 
4 © 


ai” I : - 
# * = N * 


of their worſhip: This is EAI 


_ 


—_—— -— oy" 


Aſtronomy and Philoſophy.” 1 


nam; here, in Gus; dee, N, "nbd ora on, 
on" ip ont gh we med ** 


' p : 
Wn. bones #3 * 11 9 


Thisis 
lays clan to: bur is an inhoſpitable count: n 
account of the mountains of Ice — how; 2 72 
Yanders do not want.avurge ; they-abhor theft, murder, 
„ und uk mach of the immortality of the 
dhe Sun ia che ſupreme object 
cenſand, | a country fo 
of, are able to 


ul. 
4 - 


cold chat enen 55 
there. | 


15 ; 


% - 
: [4 "Ta * by & -þ ' * , . 
19914 - l , it — — 71 3 2 0 | Sv 
” :, , — + 0 8 8 } , - 
„Ken * KA x . 9 (. | -3 TTY) 109 . TY 
= * 4 , * * 9 o 7 
31455 14 (44 De r *4 " 2880 61 1 7 . +44 * 4 74 


on y3%'T ng We , 19 24 NY b. eng ch 14 
0 Hom vi 10 has ahem view s To mod whvil 
Ent 101 
_Crae. IL ASTRONOMY. 
It 3 lisw 1 


"Avi Saf hls onda het un 


of Nature itſelf dictates, . Pe the e 
"tions. which the ſeveral parts of ARSE have io 
our * nee For lowing ai 
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Abe poor, i TRENT uprig t 


. | 15. e any re · 
. of the univerſal Syſtem, I.. e bim to pay 


his conſtant adorations and thanks, that great and 


good Being, who and ſullains this. wonderful 
en 


day bi gifts and blefſings on mankind : Both Reaſon 


and Religion 89 * ge gur attention to 


langn e of the Heavens, of the Earth, and of the 

Univ which with one common voice proclaim the 

2 from one end of the creation to the o- 
; they point out to us his inviſible ions in the 
in wt of his hands. But if theſe conſidera · 


Wr of Him who is - 


the 


f the Earth ; the | 
external parts o 
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Atrios." Wand fader and whak hr requires at your 


„you will: ſtand convicted of a moſt criminal ioat- 
— , and unpardonable ingratitude. He diſcovers 


3 ...; himſelf" to us when..ve — — aſes of 
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ſue what Thom — in 
other works of. Nature, and 
vout th te the, grbat end, Sr which:the Bean 
Order, and Riches, Mich adorn che circle of 
Creation, were ed. Te which we are 
now enter d upon is undeniably, 8 all 8 
which moſt elevates and warms 2 foul man 
to our —— Bs An 


_ grandeur of the ohjects it offers 
his mind, in ſubmit- 
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You would, perhaps, he to know the reaſon 
none of the o et bodies ſo large as 
e Sun or the Mon You know that an artificial 
an hundred times larger than this beſore us, at 


ten miles diſtance cbuld hard y be ſeen, or at beſt appear 


very ſmall ; and from thence you may imagine that the 


Sun is much larger, as he appears the ſame 1000 miles 


carried away with our Earth to a 
him, be would ſtill appear leſs and leſs; and if the di- 
ſtance be properly increaſed, be would in time appear 
N one of the biggeſt Stars, and afterwards like 
one of the ſmaller, and at 

him altogeth n at what im- 
menſe diſtances ſome of the Shining Hodies in the Sky are 
placed from us; which will be of great uſe to you to 
remember, that you may upon occaſion call to 
mind. When you conſider the diſtance betwixt us 
and the Antipodes, is little lefs than eight thouſand 
miles, it ſeem wonderful to you, that ſuch à vaſt 
Globe ſhould'be ſuſpended in the ambient 
Univerſe ! And how mult it. heighten your furprize, 


when you take a ſurvey of the multitude of vaſt Globes 


continually rolling over our heads ! The Moon per- 
forms her courſe, at the diſtance of about 240,000 miles 
from the Earth. A ſpectator placed in the Moon, look- 
ing towards the Earth, would obſerve it in the Heavens, 
aud the face of it would appear fifteen times bi than 
the face of the Moon does here. The Moon ced 
at fo little a diſtance from us, (compur d to the ce 
of the other celeſtial bodies) that it alone throws a 


greater quantity of Light upon us, than all the Stars to- 


gether, 'tho* theſe be as many Suns. The Creator has 

ov'd the Stars ſo very far from us, or keeps us ſo 
ar from them, that the Night we ſtand in need of can- 
not be impair'Þby their brightneſs ; and he has ſituated 


Alrean wa rufe. = 23 


off as here: If the Sun were remoy'd to a greater di- 


ſtance from us, or, which comes to the fame thing, we 
diſtance from 


at laſt we ſhould loſe ſight of 


ſpace of the 


the Moon ſo near vs, that it becomes à magnificent 


glaſs, which returns to us in the Night a great part of 
he Light of the Sun. This faithful ite offers to 

Nations of the Earth a watch-light, which takes eve- 
ry ſeven Days a form entirely new. The Hebrews, 


Greeks, _ 


: 
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. . Greeks, the Romans, and all the Ancients in 
. uſed to aſſemble at "the time of the.new Moon, to — = 
charge the duties of piety and 1 for. the mani - 
ſold uſes of this EA ay - > 
our 


iq will never fail. 
lake has appointed 


to afford us, till, He, who 
3 N * 


We find the 1 . wil, 


N full of tenderneſs towards us, in all the numberleſs bleſ- 


ſings, which God multiplies. from Year to Year and from 


Day to Day, both upon and within the Earth. But 


2 what r Meder and magnificence does that Will 

ſhew igſelf in the beauty of the Sun, and in the juſt pro- 
rtion-of fize, diſtance, action and uſefulneſs, tous, 
IE BR, 1 


(large f. e Globe of our Earth i is,. the Sun's glo- 
is almoſt a million of times 5 args 
ſuppoſe the dimes om the artificial 2 
240,000 miles, as I told you before ; and i 
PE a **. with chanlk 8 that Globe, the —— 


contain d in that circle, is call'd the Moon's Orbit. 


Now if you imagine the Syn placed where the real Earth 
now is. ” the 5 — eavens, it would fill the whole Orbit of 
the Moon, and reach to this circle which 1 am now 
drawing, and which is about half as far again as the di- 
ce of the Earth from the Moon, that js, the di- 
nce of near 360, ooo miles. Prodigious 1 1t i not 


therefore without reaſon, that we call this glori ous body 


a valt Ocean of Heat and Li Wbat a Wing is. 
our Earth, in compariſon of the Sun; how is it ſhrunk 
up! You no no longer wondet, that the Sun ſhould 
Srl Lager - big over the whole-Face of the Earth; 

r he is only 40 appear equally big over the whole far- 
face of a Point. Nor is the . — hard to be found out, 
why he ſhould: be ſuch 2 valt body, as its Heat and 
Light were to be diffuſed through the gþole ſyſtem, of 
wandering Globes, that ſtand. in conſlant'need of bis 
enlivening rays and aſſiſtance. In the whole immenſity 
of the 1 this er body alone, when he 
a ur eyes, and, oyerſpreads nature 5 
ne vr and gory; but during hi | lence. we (en 


in? 
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an innumerable multitude of Fires on every fide ;, and Agronomy. 
| n le flambeau, when he aſcends the Heavens | 
3 makes us amends for the loſs of 


the other lights, drowning them. all by the ſuperiori 
of its ant ſhall be . the thoughts X | 
what the moſt learned and moſt exact Aſtronomers fa 
concerning the diſtance of the Sun from us. The 


| | y 
us, that we are near ten thouſand diameters of the Earth 


it; that is, near 80,000,000 miles. But if we 


confine ourſelves to the half product of their calculati- 


ons, notwithſtanding the eſs and regularity which 
nobody will refuſe to aſcribe. to theſe great men, of 
courſe I ſhall not be ſuſpected of any intention here to 
augment the marvellous. To make yo» more ſenſible, 
what a prodigious. ſpace that half {till is, let us take 


| Poſt and ſtart from the Earth, in order to get to the 


n, and travel at the rate of one hundred miles a day, 


| without ſaintneſs or interruption ::; When we have tra- 


vell'd 1095:Years we ſhall Hill be ſhort of our journey; 


and if that time be not ſufficient to arrive at the Sun, 


according to our calculation, which falls ſo very ſhort, 
nay, whight is not even half of what is demonſtrably 
known of fact, at what period of time would 
you en wee he Joſt lane Trois AREA neither 
our Ey or any of our Inſtruments, are able to take 

We then can be that Globe, which alone cauſes 
a general Renewal at the very inſtant of its ace 2 
Is it a Globe ka uu gry ar pl How can it o- 
Pt erfully a 


ſo pow t ſo vaſt a diſtance ? How 
comes it, during the {ix thouſand ſucceſſive Years it has 
lighted and heated Nature, not to have loſt the 


part of its ſubſtance, by the conſtant Eſſtuvia of ' emit+ 


tod therefrom ? You may perhaps hereafter have the moſt 
plauſible Anſwers that can be made to theſe ies 2 
— God hides from us nothing but what is or 
dangerous. N | | 


15 fall geg Wr you ll, in ew words the true con · 
- Nſtitution t is called the So 3 
\ make 


by this ſcheme before us, which will 
more intelligible than words can do, as the i 
is beſt inform'd from the Eyes. In the center 
whole Syſtem is the Sun himſelf, which, noew 
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ly. | 
rance he makes to us at this 
Ocean of "Heat and Light, 4 | 


as faid before. In this vaſt ſpace of the Heavens 
are ſix Globes, 3 [the Planets, that perform their 
courſe round” e next to bim 3 is che Planet 
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Light: 


d af 
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d Mereniy, a 
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performis a'r&vbIntion round him 


Bout three Months time. This 'Globe, wy * 
s call Trat, which makes # fine app; 


Topitets th ag 
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Som the sun, * 8d let ip 
Found Him”; for the 
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Orbit ſurtounds them 


continuſly 
forms her een 


thirf6ehy! times, 


Mm, one with and 
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and conan: 5 e 
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Without the Krch' 

tend um through 

bor Earth; the mötfen of Saturs | Fits fowelt 'of 

alt, beſdte he tafi fin bis tecibdus j eher 

ominon centre of the 'Platiets, it is ce Years . 


; -the Sun," be clöôſes the : Syſtern with State 
havin. Diraculous Torr of an Arch. or R 
fer aff 7 Moons, not 
any them. Wälle the 
Tound the Sun, pr 
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his Whole coutſe, 
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her Journey in abdir ſeven Months 
at is our Fart, Which com- 
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and near an half, The proportion of the diſtances of 


"S 


theſe Heavegly Bodies, 


Sun, are nearly the 
reſented in the ſe ce befor us: Thar is, ſup- 


fame 
poſidg d diſtance of the Earth, 
ded into ten equal 


m the Sun to be divi- 
farts, of theſe the diſtance of Mercury 
will be four, of Veum ſeven, of Mar fifteen, of Fupiter = 


y-two; and tat of Sathrn ninetyHve. ' As we before 


gan annzing diffance between theStn andthe Earth, 
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we are here again ſurpriz'd with the diſtance between the Aftronomy; 
Planet. Saturn and 125 Earth ! Theſe ſeventeen Globes are „ * 
but a ſmall part of thoſe Lights we obſerve in the Hear 
vens: For 7 the limits of our planetary World, bod 
at an immenſe diſtance without the Orbit of Saturn, are- 
the Globes, we call Fix d Stars, which you ſee ſparkling 
in a Winter Evening, with ſuch various ſplendour oy. 
magnitudes. The 5 of the Heavenly Regions beyond 
Sarurn, are to be conceived, as divided into ſpaces juſt 
like that I haye been deſcribing, each having one of thoſe 
Teavenly Bodies in its centre, which are call'd Fix'd 
Stars, performing the office of a Sun to it, and having, 
it may be, Planets of its own revolving about it. 
Beſides the aboveSation'd Planets moving round our 
Sun, there are likewiſe wandering Globes call'd Co- 
mets ; and theſe ſhew themſelyes only when they ate in 
_ thoſe parts of their tediou ce that are neareſt us | 
and the Sun. Some of thele Comets, which thus re- x. 
volye about the Sun, are ſuppoſed to take not many 
fewer than fix hundred Years to perform their circuit; © 
This is aſtoniſhing ! Such a mult go to an incre- . 
dible diſtance, and have made but very few viſits down 
to the centre of the Syſtem ſince the World began 
There is one of thele Comets whoſe Journey is reckon d 
to be 575 Years, and goes above fourteen times the di- 
ſtance of Saturn from the Sun; which is an amazing 
Heighth, Nwe conſider it in itſelf, and not as it Is ex? 
preſs'd in this ſmall number. This ſcheme. before me 
will deſeribe the path of a Comet, fo as to give you a 
tolerable idea of it. How various and wonderful ate 
the Works of God! This is a new and tremendous 
ſcene ! How dreadful is the power of that Almighty 
Arm, which ſo projects theſe unknown bodies that tl 
paſs without . of oyr World ; with ſuch meaſur'4 
orce, that they return from thence, inſtead of flying o 
to other Regions of the Univerſe ; with ſuch direction n 
and Skill, that they do not daſh againſt the Planets, 
bear down the Globes of our Syſtem, ! 1 know the ſubje& 
- excites in you becoming ſentiments of reverence ; and! 
ſhall not be ſurpriz d, if you OPS future lives ad. _ 
_ contrary to the ſtupid vogue among Youth of fortune, of 
© negleQing the contemplation, of theſe noble Truths 3 
and of e up to diverſions, drinking, 
| | : 7; D 2 ; gaming, | 


| * 


4:18 


a 'Lecvuxes i erb- 


| 

Alone. = ati and the train of Evils uſually conſequent there · 
| on. You pied perbaps, will ſay, what hs Wee delign 
8 7 thoſe wonderful, bodies, the Comets, which move 
thus through the Syſtem. in a manner peculiar to them- 

| | | ſelves.? Are they habitable ? Why do they a oach ſo 
near the Sun as this ſcheme before us expreſies ? And 

then run out to ſuch an unmeaſurable diſtance from him? 
Can there be ſuch bodies in other 8 _ ? Or is ours 
4 ſingular? We ought humbly to e aud reverence a 
| Knowlege ſo infinitely 1 to has own, even in 


theſe wandering Globes, the uſe of which we ate quite 

ignorant of ; nor are we Bin that we can 3 
Ver all the reaſons why ef in the Univerſe 

are ordered ſo, ) 


" Our Earth been the ; oak Wiles th aur nds, 
. as the Moon does to it; or rather, a great dedl more; 
BUN reflects upon her above fifteen times a re | 
ight than it receives from her. Lou ma 
what effe& the Moon-light would have 
1 e for if e i 
1 print by our Moon-Jight, _ might you. 
there ? Fifteen times our Moon-light would make a 
kind of Day-light'; and we might traxel, and do all 
manner of eſs by it, as conveniently at” leaſt as 
now in gloomy weather. The Earth mult 1 there 


29 


by Night near Hxteen times larger than the of tlie 
Sun himſelf ; and therefore mult ttirbw a yaſt gleam up- 
n a ſpectator by Night in thoſe parts; which mult be a 
225 ſight, ND Aa — haye a Moon ſo large ! Beſides, 
aps en leaſanz view a the converſion of the 
arth wks © its * Axis in 34 1 4 juſt as 1 turn 
Clobe round. By means of tl ee he would 
furniſh'd with a Loaſtanit variety of objects on = 
Moon, offering -themlelyes to him ſucceſſively, 
Seas and Continents would be ciſting! * by ere 


- brightneſs of colour; the Seas, d 
5 but little Light"; bot the ſcorched Ft of Fe 
1 ta, and all hot Countries that lie in th 
15 ö Fäarth here, where 1 point, mult have a . 
8 dour ;. Abl ſome of the inland Seas, r 
Wok "lt RENE, the Jaſtrd * the nlghbourng Con 
ns. 
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| But if we go on to conſider the larget bodies, Saturn 
and Jupiter, they make ſtill an ——_— more glo- 


i 


A . 


rious appearance to their Moons; of them appear- 
_— hundred times larger than the Sun 3 
| many thouſand times larger than the Sun rs to 
themſelves. ners Disk is in reality a hundred times 
larger than that of our Earth; and the innermoſt of his 
Moons is not quite ſo far diſtant from him as our Moon 
is from us : fore he muſt appear to the innermoſt 
of his Moons a hundred times — than the Earth . 
dbes to our Moon. But the Earth appears to our Moon 
near ſixteen times larger than the Sun does to us; ſo 
that Jupiter appears to the innermoſt | 6f his Satellites , 
almoſt 1600 times larger than the Sun does to us. This 
would be an inconceivably new and glofious Sight in 
dur parts of the Syſtem ! Add to this, fince the Suns 
Disk appears twenty-five times leſs there than to us, 
Jupiter appears 40,000 times larger to the neareſt of his 


I Thhall next ſhew you, what appearance Saturn makes 
to his Moons. Satori Disk is about fixty-four times 
larger than the Earth's ; therefore he a to two or - 
three of his neareſt Satellites about ſixty · our times larger 
than the Earth does to our Moon; and conſequently 
| of 1000 times bigger than the Sun appears with' 
_ - us: © The Sun's Disk there is near roo times leſs than 
| » Saturn therefore, at the diſtance of our Moon, 
| 1 about 100,000 times bigger than the Sun him- 
_ - ſelf does, Thus Jupiter and Saturn mult appear to their 
Satellites, not as Moons but 1 reſplendent 
Orbe in the Heavens, taking up no ſpace in the x 
ure Firmament with their luminous bodies, For, on | 
wing Jupiter's Disk to appear 1600 times larger than 
the San's to a ſpectatot᷑ on our Earth, you will find that 
his Diameter extends to one and twenty Degrees in the 
Heavens; or to make it plainer to you, twenty De- 
is about the ninth part of the archy Sky over aur 
; ſo that nine ſuch bodies as Jupiter reg ö 
his neareſt Satellite, muſt do more than reach one 
+ fide of the Heaven to the other. When this majeſtick' 
Planet riſes to his Satellites, a whole quarter of the Fir- 
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mighty contrivance, cannot be wi 
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30 ne in n 


. mament muſt ſeem in a blaze of Light. Saturn to 1 


innermoſt of. his Satellites a of incredible 
bigger than Jupiter himſelf to the innermoſt of his, if it 


_ were worth the vie to, be particular in theſe 8. 


But at the diſtance of of gur Moon from us, Saturn's PO 
is about 10024; times larger than oe Sun's, to us; his 
Diameter at 1 Et, is about ſev Degrees, or 


en and q half ſuch n by op other's 


ſides, would. extend over the from 
to Weſt. We ſaw. before, that = — of 27 


and Saturn was beautiful — glorious, but chi view of 


the Heaven of 4 Satellites 8 Wy of I- 
magination ; for we may add to that Nag Lon 
lite enjoys a fine proſpeck of 1 1 neighbourin : 
which mult appear to it as well as to their primary 2 

net. What do you think can be the aſe of this profu-. . 
ſion of Light, thrown on theſe NG even 

by the 9 themſelves; gh of.. that Li L nee | 
on our Moon by oy the Earth: It is 1 t 


a thi 
thus laid ont with ſo much study, ; $98 Th by ſuck 
ut de or 


ſe. - The Almigbty Architect would never have 
— ole af ſuch laborious 7 * 8 as N ſeen, to 


. furniſh the molt remote ues. of our Syſtem with ſuch 
. ghd * ght not. been abſolutely ne⸗ 
ceſſa ox 0 ee 6 the darkned park, 

of the 2 in ox fence. gp the Terraqueons, . 
Globe itſelf would no n need AL Light, if it were, 


not inhabited. I mean P this, that all the other pla- 


— as e N gur Earth, are habitable Globes, and 
ſuch to whotn the Light of the Sun may. 
8 or, to. ſpeak more jultly, to Lig 0 48. 
er neceſſary. Why was a Sun ry at all in. 
the Syſtem, if not upon this account 7 Ii ht 7 
not have been dark, a torpid, and a motile eſs Abyſs? 
Or hy was the frame of Nature built at all ? The Syltem. 
requir'd a. Sun, regular motions, and the . preſent con- 
trivance, becauſe it was to be inhabited. ll to mi 
Heavens-of Jupiter and 7 e what bright rts.0 
Univerſe thoſe are; and if we ſuppoſe a ſpectatgt 
brought fram [thence to our Ravens, mult think 
were convey'd to a dull. and languiſhing part of Nature. 


ve 
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ſelves, the contrivunces for illumivating the ſuperior Pla- Aen. 
nets, are, without controverſy, T's. more ſtudied 6 
than in the lower parts of the Syſtem. Was it to have 0 
2 Sun and theſe contrivarices, chat only a hundredth 
rt of it, nay, that leſs than the hundredth part of it . 
ould be inhabited? Was it to have theſteontrivances - 
chat it might be uninhabited even where they ſeem to 
have been moſt ſtudied, The whole Syſtem is ſuch an 
xpreſlive Artifice, as is not eaſy to be miſtaken: Other- 
wiſe what Difference would there bave' been, whether 
the Planets had been 1 far from, or near the Sun, 
were they not to have been repleniſh'd with inhabitants, . 
who might peretive the adwüntsge of the Light ? Or 
what needleſs work bad it been, fo carefully to provide 
the comforts of ** Beings for thitigy void of liſe? 
The Sun wus to chetiſh' them by his Heat and Light. 
To'cheriſh what ? Some” mighty Globes of dead mattey ! 
| Neoreaſon/at all would be better than this. _—_ 2 
confirms what I would advance to you, and nothing, fo + 
far us 1 know, makes againſt it. Por why ſhould our 
Earth alone of all the Planets be” furniſh'd with inhabi- 
. taits, nee it is neither the greateſt, 'nor the innermoſt, - 
nor the ontetmoſt, nor the beſt furniſh d with Light, or 
with variety of It, to receive them : I fay, why ſhould | 
it of all the Planets de graced with inhabitants, while  _ ' 
others, either larger or nearer the ſource of Heat and 9 
Light, are Jeſt empty and deſolate? It vaniſnes long be- 
fore we come to Jupiter or Saturn, the leaſt of ' whoſe 
Satellites are probably 48 large. Could not this Earth _ 
bave rolled rbuhd the Sun, and been inhabited, unleſs it 
had been attended with thoſe larger Bodies, rolling like- 
wiſe round about him dt fuch prodigious diſlinces, with- 
out inhabitants? There ſeems to be no medium, be- 
tween remaining quite ignorant of all the mitacles of 
power and wiſdom, ' which appear in the Heavens, and 
coming into this notion: And on this account it was, 
that men came into it, as ſoon as they began to com. oY 
pare this Earth with the other great bodies in Nature, 
and found that it was but as a Point in compariſon” of 
the Univerſe. Since there is ſo little doubt of the pri- 
. A being habitable, what do you think muſt- 
be the uſe of that great Light reflected on the Moon by — 
W e 


— ˙ 8 
* 
- 


2. 


on Earth, pee 
> We muſt not thigk that ſuch wond 
5 5 haye been ſo. far removed from vs, if there were none 


| gg Satara ? It lcems ;not wholly. d n'd 
—_ Rage! on 1 4 interior pe) ! 101 


. great 7 — wa it ſurrqgeds, 5 1 


n 33 


8 wok e Jupiter and Saturn, on their Secon- 
; Planets 


| certainly anſwer a more 
OO if they are the ſeats of living Debngs, than if 
they only refleed the Light emptily on other empty 
Globes. Without, this we cannot imagine to what | 
poſe theſe Spheres ſhould refleR the Sun's ſalentione rock 

one to another, and keep up an eternal dance, unper- - 
ceiv'd of avg creatures, valefs L.. by a * 7 — 

through a Te 
Paine: I fights ſhould 


elle to admire em; the thought is ſhocking, It is, of 
conſequence in this n 1 
* by the. aſſiſtance 1 5 
cayer'd, Mayntains,: Rocks, Lakes, 
which ſhew a F Regt io ay eo but diſpoſ- 
eqlike "ur n e what may your thoughts 
be of that l divine workmanſhip, the ſtu- 
d before, which E 


1. — 


| 4 79 (ps ly Sg 


190 from-it. - But the ſafer way. is | 
that BY pon jig lg while it is beyond our 
ch to Sg we ule for which it was thus contriy d. 
The Plagets mary and ſecondary, could not 
— ern made . brute Animals, which 
. conceive- the of. the work, nor ac- 


ones the, benevolence tor, nor have 


Na 'd one wildom: diſ- 
I Ui the = 2 41. parts. Dada 


vas to be laced in thoſe niſicent 
Globa, who perhaps not reſembli po par- 
_  ticula 2 ou one be endu'd with. the ſame ra- 


anal nature, and that poſſibl 1 — . 


be d to the, dignity, of thoſe n 
ved Stars may have each their $ om #. Planets, 


which cannot be. iſcerned by us at 71515 immenſe di 


nce; and they may ſhine . to the inhabitants of he 


"ra For. can * imagine chat they ſhine . 
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fake of thoſe ar oc mig | ut 
them, without a Teleſcope, or even perbaps 
with the aſſiſtance of that Invention ? The Inhabitants 
of thoſe immenſely remote parts and we ſeem to be 
much in che ſame condition. To a ſpectator placed 9 
there our Sun muſt appear as a Fixed Star, and our TS, 
lar Planets be quite abſorbed, by the immenſity of 
diſtance t Net it would not , that there was no 
ſuch thing as our and that no living Being exiſt- 
ed near that Fixed Star, as he would call it. How vain 
is Man, who makes himſelf the only favourite of Hea- 
ven, and elaims to himſelf alone the care of Omnipo- 
rence l As if . the kindneſs ſhewn 


"Univerſe were an 
; ires us 


im. r to 
other bodies in ware try 
| habitants, who nally ' dignify'd- by Reaſon 
with ourſelves ! Tor nt Gee hs —. tethe » 
face of the Heavens, in the Night time, with more de- 
light, while yon conſider that all, above you, are not ſo 
many bright ſtuds with which the vaulted roof of Hea- 
ven is adorned, or that it is not a wild ſolitude, deſign'd 
only to fatigue the eye, diſtreſs 8 or a- 
muſe puny niortals ; but that Rational Beings inhabit 
thoſ& Regions, and admire with us the wiſdom of the 
common Creator, diſplay'd in their different views of 
Nature. be outermoſt and innermoſt of the Planets 
may n60 he uninhabitable by reaſon of the extremities of 
Id and Heat; that is not always in proportion to our 
vicinity to the Sun; and Cold requires a pofitive cauſe, 
or ſomething more than the meer abſence of Heat: The 
extremſties of both may be qualify'd by the conſtitution 
of an 'Atmoſphere, with which all the Planets are fur- 
rounded. Tho” Saturn has but about a hundredth part 
of the Sun's Heat which we feel, yet we are not fare 
that the Hundredth part of our Heat will amount to aux 
of politive and real Cold, without the Co-efficien- | 
cy of ſome other poſitive and real cauſe; It is not diſſi- 
cult to conceive, that the conſtitution of his Atmoſphere 
may be ſuch, as to make that Planet a mild and tempe- 
rate Clime. © And if there be any weight in this, it will 
0 Dr to „ 
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and Venus; ſor, we ſometimes feel the Heng 
mer as much. qualify d by ſome different, cauſe,. * 4 
Rigour of our Winter. So that Heat and Cold: > fea 
abſolutely depend on a Planet's nearneſs to, or di 
caſes, Sun, wh * with theſe, ede 
e Ee. en FS) 697 | 


fe Hen Wa 1 18517 


f I epme now to! Fe that. the 8 


Nature, with reſpect to us, are owing to ibe diurnal and 
annual motions of the Earth; jnſtead of the Heavens 
and whole frame of Nature whirling round in, twenty- 


- Ffourthours ; That inſteadiof this monſtrous converſion, 
the Earth only performs a revolution on its own Axis. 


in the ſume time: That the viciſſiindes of the Seaſons,” 
and lengthening ot ſliortening of the Days and Nights 


are caus d b le eee | 


the Space of a Lear. Ton ſee here that this room does 

not wheel round the Globe before us, but I twirl We 
„ Globe about: with my % while the room remains 

immoveable. What in the Heavens is not diffe- 


rent from this entation of the. matter, which I- 
have given you. Von ſee plain * Heavens have been 
carried from Eaſt to > Welt, while; the Earth, you Winke 


| ſtands (till ; bnt here on the contrary, the room has no 
motion, only I turn this Globe, You do not perceive. 
the Heavens to move more than, e — 


Earth to reſt mote than the Heavens: Only aſter ſome, 
time, you ſee that the part of the Karth ty 
hath changed its aa. — with reſpect to the Heaven uly, 
_ Bodies. +: Wherefore your Senſe does not ſhew you either 
the motion of the Heavens, or the. reſt of F 
which you ſtand upon; end you ou pe AJ 4. 
fax the Sm mover ove fo lrg 1 day, . 
yet ſeems not to ſſir Truth is, 


5 N 4 Sy; LIP eavens, «4 | 


— from having chang d ſituntion, with reſpect to them, 
er n. e 8 
it would be as agrerable to reaſon to -infer EO: 
change of Gruation,; between:the parts. of -the — N 
the Heavenly Bodies, that the Earth moves and the, 
Heavens! ſtand' ſtill. Where the informations. of our 
Senſes are doubtful, we ought to conſider the reaſon of. 
things, „ en Won. Let 1 
op "- 2. 


, _ | 


\ 


| 


6—— Is 


Eaſt, juſt in che ſame manner. ag & turn this Globe of 


the Earth before, us, and let us fee, what changes would 
pen. On the Eaſt * of the Heaveng,wou 
1 ES others always be 5. 
ting; an the whole 5 


5 
> 5 riſe Har jour Thels ate the appear- 
erve on this Suppoſition. vo 


| n what bas been that 00 is, the 
= if. the Earth ſtanding Au, en of, you. 


were carried in twenty-four hours, from W. t to Lal 
uite round muſt fee the Hea and 
. 


4 K l that the Fa ing you 
— pf moving. over e eee 
nds he ace of twenty- urs, and 25g 


oy page greens Heavens, not er the apperran- 

cleſtial. Bodies, Foy riſe 2s 228 . 
1 mag and 99 etire. T onkad 
could be ſenile of in ane 0 tha 
_ farvin | | , 


| t @ grew brag, ſows . | 
3 . | 
| DTS Pol, . our — would re 
aſe arg e) eve | 

& phat motions do youthik 

9 515 Bn 

at 3 | t ; 
to ib 8 8 5 : beads with the | 
keit & 2 5 Wg, In 7 8 5 : en 


ee e ee ee 
* Ur jenes 1 u at : 
moves. to "ah M nity th Be cry hh : 
Clouds below. her; fly towards the South ; Th inform 
us, that the tes, houſes; and other 90278 on hore, | 


4.7 


am back from | hip id which we are, ſhe _ 
Wr the * 1 * === now proce to give 
nts . | 


Y \ . 


poſe, that ht Earth really mates round from Welt to Aſtronomy, 


ae the reaſons! 3 
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+ latigeſt er the Pla 1 7 
faſinr ter hers, an 

a Lach in een be is” obſery'd to roll 
Si kein ſeg Ponte? TS 
a revolution on his Axl © Ye Tanks rat as our 


Earth; and Venar * ih e Mey 


S 
n 3 1 8 the Rees | 
vations to be made u rn bs | | 
that the Earth, whi | Would 
72 the fame Dobra n bf e e, g 

e ee e Axis, ty be hou, 
would make the whoſe Heavens 9 10 wem to 
E s thei 

round in twen ours; 


in ble, n the 
. — Poa: 


3 Nis t 


a og bop the v 


at 6 eee 
be thin to 9 


Hong. 404 f W Ade ONE this ad- 
A revo > iy 5 about it 3-7 „ to what 


1 bent Globes 
| : TA nch which do fo ot ende any 
We ES en 2 
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motion through all to no end, 
* . % 
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obſerve, that it falls de 
ide Earth whirl'd with fach 0 Eaſt, 
ag pa 
one is in 
the 


ti 
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the 
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Rs the of it; And bir 


| - when they fly to the 
Faſt; world be left dehind't the Welt; or if they 
iy towards the Weſt would be forwarded 3 but on the 
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round its own Axis, than to raiſe ſuch an infinity of Aﬀretieiwy,” 


38 L£cTuke8:inGeography, 
Lenz, thers.cannot be a conſtant breeze from the Baſt, 
mention d before, ſweeping over the | plains... Nor by: 
OW any reaſon of the Ship's motion, can à perſon make a 
pre longer dap towards the ſtern than the bead, notwitch⸗ 
ſtanding that whilſt he 2 way under 
his feet runs a contrary way to the leap. leap. — 
5 incenſe will hang like à Cloud, movi | 
27 2 that way, without any in = 34 to one 
deer the other. A bottle of 2 
3 itſelf, drop by, drop, into 4 
Cs with a narrow neck, the 
ehe will all f less üb Vale, and not one towar 
che ſtern, tho the Ship ſhall have run many inches 
_ as in the air, It ig indeed amazing, that our 
ald be conſtantly hutried along with Ry 
= impetuoſity * and 2 that we ſhould be 2 
_ Ingommadeq. byit,: and even inſenſible of it, as 17 no- 
thing ſtirred in Nature 1 The li err is o 
ſhaken, - ö . 
"7 = 


right is not moleſted, and eve 
firm,” as if qur Earth reſted on i 
I. come now to ſbew you ere Whos: 
Seaſonis; and len by two 
Nights, are caus 
that vaſt Ocean of Heat and 
not think* it ſo pro — — oY — 4 
Syſtem ould revolve about the leaſt bodies in itz and 
that the fountain of heat and light W ne 
e centre; ex p ber place for diſs 
r RU F | 
one part of . are leſt Hons 
and uncomfortable till his return. "Ki i of he lim, : 
way of proving, that the Sun is the 
from the revolutions of Venur and Mererry about | 
and-beſides, 3 . 
* of Mars, Jupiter, "and Setvrn, which confirm the ſame.” 
is à more noble illuſtrates 
| d confiris the orderand'motions of the planets round 
the Sum, in 4 manner alt particular, which is this? 
he times of the revolutions of the Planets round the | 
7 tn fog diſtances © from bim, are connected 
VA n N „ 1 o 
place the Earth the pentre of the Syſtem, ſuch a dig 
1 Ta wet Yael pure ws 1 
 froggles 1 
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Aſtronomy and Philoſophy. 39 
againſt. the. ſtrongeſt neceſſity. All which 1 "IP 
| 42 to Jou in a more proper place, when nee. ” 
you are better prepar'd for . theſe matters. The reaſon | 
why: people aſcribe to the Sun not only a diurnal, but 
alſo an annual motion round, the Earth, is a miſtaking 
the apparent for the true motion. For while. the Earth 
is carried round the Sun, the Sun ſeems to move the 

contrary way. This appearance take to be a real f 
motion in him; as if any one ſhould fancy a diſtant 
tower to move the contrary. way to that which he himſelf 
was going, becauſe it ſucceſſively intercepted the view 
of more remote objects in a cy order. And. yet, 
at this rate, the Sun, beheld from different Planets; C u 
piter and our Earth for inſtance) would appear to move 
two contrary ways at once, as the Planets themſelves were 
* carried to oppoſite ſides; which is abſolutely impoſlible. 
And not only two contraryways at once, but (as was ob- 
ſerv'd, with reſpect to the diurnal motion) he would ſeem 
to be carried round the Heavens in very different times, For 
a ſpectator, in any of the Planets, would ſancy that Planet 
immoveable, and impute both its motion and periodical 
time to the Sun. to a ſpectator in Mercury, he 
ſhould appear to be carried round in three months ; and 
to another in Saturn, ſcarcely in thirty years: So that 
nothing ſolid can be eſtabliſted on an appearance of ſuch 
an ambiguous and equivocal nature as this. bs 


Tou muſt remember that you cannot perceive the di- 
urnal motion of the Earth with your eyes, but infer. it 
from the changes which that produces: It is the ſame 
with regard to the annual motion of the Earth round 
the Sun; you can only know it from the changes which 
that produces. The deduction of this matter, I am a- 


 fraid, will g u: for you muſt attend to a vari- 

_ ety of — — at . aw, — any thing 
is more neceſſary to be known, or more worth your 
attention. Some of theſe conſtellations on this Globe 
before us, which is a po of the Heavens, 

5 will help us to explain, how theſe changes are bro 
about by this motion of the Earth. This is the conſtel- 
lation Pleiades, this Orion, and this the Greater Bear; 
which will be ſufficient for our purpoſe. Vou muſt ima- 
ine this room to be form d into a large hollow Globe, 
and that all theſe figures on this artificial celeitial _ 
/ PO | * 6 c 


| NS: He 
_ mY er e + 
© Aﬀerogenty. . -- i Aa © of the room, which: then 
Jos Snares will ent the vn — Minton: Let this 
Globe . repreſent the gun 3 | 
— Farth'ow which we are all now fitting 5+ this 
sd to be taken away, ſo. chat none but thoſe 
two Ciibesate to be in the cenie of this hollow room or 
« x here, and all the Fred Stars ſhining at an immenſe. 
—_= ES 
— 0 am now- 
* half the path of the aum ound ie Sen, Im the ſpace 
| _ of a year. When the Earth; in its annua] courſe,” is 


228 to this — 
ring approaches, the Earth by degrees wich- 
. CEN 5 

"= T che — tie hid behind — pore ood 

the ſame manner, while the Earth performs: ity anal 

2 ccurſe, the Sun, which always ſeems to move the con- 


EE. + tear way, darkens, by bis ancontroutuble | 
e the other Conſtellations ſhcceſſively : But ſl} the 

eee to e hes 2 (between which and 
1 e 8 IE 


The stars fk gow view ſuccelivedy on the part 
the Earth turn u from the Sun, chat Is, in the 
time, according us the Earth advances in ies Orble. | 
c after the Pleia s, yon will behold the glorious Conftel- | 
kifon Glu here, and the Caniculs, or P 
1 | to _— — r — 
> * on the North the Tin: — * 
„ 1 { Year advances 
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- & of the n Citizen 
"66 2 t City, of Celeſtial 1 that he 


1 yy pg e upon o mn our Earth, 1 oh: ob- 


' © ſorve the 552 en, and carry on an 
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6, or reward according to their or 
. — 9 


ce bad actions.“ o inion was, 
each of the e e had i its Fe —— 


A, 5 &c, and 9 — mo 
* Hero a place in, the Heayens, to: e 
Ns on Dominions in the 2 but alſo IONS 
rake care, of the affairs of Man. 
_ the” ornaments and diſguiſes that accompany the — geti 
eu Stories of the Stars; yet it is poſlible to ſhew, that 


neither the Mager, nor Moral, were the primary in- 
= of thole Pe. invented them: But on the con- 
tory, = | 


„ hoſt of them have ſome | 
Le * Eventi, that are 


e ein 16 _—_— boil 4-9 
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ha the . to. move the contrary | 
way _ BI So e 0s Cine, by his — 


that p u Heavens in which he is ſeen; and ſince 
the pe int of the 15 15 oppokite,, to . is that 


12 © . Mei dian. 1 mid-night „e he is. as. 
mids WS V know f 


7 theinſelyes at oh Ls Pr a= ide point of 
"© rhe Heavens in. EE Earth is, as. g _ 7 
d int in which the Sun then 


8 as being Acc ep kh Fra the other. 
if the firſt Fa of. Lihra be un our Meridia — at 
mid?hight,' the Earth, to. an Eye placed at 

wonld x, 10 be I Hat, pointy, Wheuce we, — hon 


| "that the n is in "Whos point, or in tbe 
7 lch 
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PT here is called, where „„ 2 9 


gies of the Creatures, whoſe names the Signs bear, as. 


on this Celeſtial Globe before us, — The Degrees are 


the 7 ed om. the firſt of Aries eaſtward, or thro 
ulowng Signs this way, in ev Sign 

rees, Hence * s the Te fag, are known 5 
imited ; ſince each of them takes up the twelfth part 


of the Ecli ptic. And thus it is known what Stars are 
contain'd in ſuch a ſpace, ſo that they can be reduc'd to 


their proper Sign and. the degrees of that sign: And 
when once a are known, ue come to the know- 
ledge of the reſt without difficulty, As for example; 


the Pleiades are in the 26th degree of Aries, and 4 De- 


s diſtant from the Ecliptic, eaſtward. From theſe 


you will eaſily diſcover both the names and places of the 
. neareſt Stars, and from theſe again others; remem- 


bring always to make Juhi, acquainted with the 


greateſt Magnitude firſt, for theſe will direct you bebe: 
And thus, you way make a Map as it were of this 
of the Heavens; and to that purpoſe this 41 


Globe will de of uſe, as you have on it the names 


and places of the Stars marked, and as you may 
1 t the Heavens and Globe by turns; eſpecially 
897 5 know how te ſet, or rectify the polio of 
Globe, that it may repreſent the face of the Hea- 


I 5 any particular time. Von will alſo 1 


ceive that the Winter time, and ad he ee 


nights are d this. parpaſe, 


- 3 
| 3. now imagine. curves) in FRO TOE: 
be 9 round the Sun with the Earth; and 8 us 


begin from the firſt degree of Librg.—— The Earn 


being there, the Sun mult be in the firſt degree of Aries > 


| ang oy 74 fängy, that this is about the roth of 


March, 5 13 Eq 2,098 Call to mind likewiſe 
the Axis of the Earth; points conſtantly to the Pole of 
the Heavens; that . eie which 
able. in the Earth's L — v1 reilþ For by this 
meaus, becauſe of the immenſe diſtance of the Heavens, 
the Aris keeps {lll parallel to itſelf. In order to un- 


derſtand this, you muſt imagine a Diameter drawn 
| throngh the. Earth's Orbit from North to South, or 
; 15 the firſt degree of Cancer to the firſt of Copricors : 1 
And 11 the Farth” $. Axis be produced, when it is in tbe 


E 3 : „extremi- 


ſeems i immov- 
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3 0 en e ne; 
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of ff | ved de me: 
Imagine : J Wi 


bf AE PAs Orbis is ittle, with reſpe 
n the Heavens, as Semi-diqmeter 
Furth ls, with reſpect to the diſtance of the Sun 
8 IE a 4 notion 8 . 
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l bb dell thin „ wird the 
ee es i 


7 


. 


to * common compup 
diſh tis, upwards'af a 
| 4 rl Now when the Earth is in. f 
| 1 repreſented wok 


* 1 really advanced 
WT +; E and fmty . of Dn near _ 57 8. 
Fin Stat, * hath left others of them ſo much be- 


Lt i; Gag gat ty have chan d its place with ref] 
* 25 nor they to have US that Weir Sltuation 8 


2 e to mY lance 


Gr 7 7 


1 7 <1 ald travel a hun · 

"OE forward ey car 

* for a W years together, — yet bot Lol] 
- yourſelves draw _— certain immovable bodies, ha 

* ©. vec befor our ts es, nor farther. others, that hat 


o& ſee left your backs; and,if” one 
IE Jo in 1 5 lon journey, ſhould till appear 71 
* _ the ſame degree of cevation above your heads j — 
Vo plainly he conſequenge? — Thole bodies 
£5 EN, © mult, end, be at an inconceivable diſtance from 
W 
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' as the objects 
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ee EIA 45 
; dd the {pace cu travel over muſt bear no Alan 
2122 5 their diſtances; otherwiſe they wo ald fem 
ve 'd 
to ha yen, (Yew ae er among we 


rent order, A u travel Wong, it. Lou are 
really carded thes ; > indeed once in a thouſand 


S 


| 0 
2 yet you perceive your ſituati 
to them, yo. ways changed. This 


il ion, and is. 1 
= e The min of Man only reſts 

. Power, the - _ N 

ich it can neither conceive nor Gooch, | 


ont; N 2 whether we conſider the grandeur, the #; 


4 npmber, or the. ſi ſley of bis upoks. In this ſingular 


view, the Power o Mme | 
anne 5 


%% ͤ .:* - 


© fog thers. you perceiye Aries on, right hand, and 
Libra, "he ef ve 10 fr gut, a our leſt, Re- 
member ide Barth rolls on ite Axis, or: performs. 
tze ciurnal ution ae 
t 2 that lar 


and t 


Globe repreſent the Sun, 

apts all one the Earth, , the TS of the Earth, 

in t tion, is now exactly 4 to: the Sun, 5 15 
. "ey 9 _ —_— of of hs. N 
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* Leerunrs np, 
furface, his rays reaching to both Poles. Whence 


. 'Rev6lation of the Earth, the days and 


nights are equal all over the Globe; for we are 2 the 


rays of the Sun for one half the Gora E | 


and in the ſhadows or dark, for the other half. 


"As we proceed dal) with the Earth des 6 
South, thro” Libra, Seorpio, and Sagittarius," 24 4 
beginning of 2 the Sun ſeems to riſe above 

the Equator, and mode to the North, thro" the 


25 ſite Signs Aries, Taurus, and Colts? to the mod 


of Cancer: The Axis always reſpecting the Vorth- Pole 
of the Heavens, is now more turn'd to him; — 


be wa be on the North uf the Equator, . : N 


9911 


"hi this'is the reaſon wh why he ſeems to riſe higher to 
us: For ſince over our heads is always upwards to us, 
as the Axis, keeping parallel to itſelf, turns us more 
to him, he appears to riſe higher to ud And for the 
ſame reaſon, the $6uth-Pole turning from bim he ſeems” 
to fall loser to them. The Earth being arriv'd at 
Capricorn, in this poſition of the Earth, the Sun's rays 

ſhort. of the barb. pal, Fand reach beyond our 


North-Pole, even to the fartheſt fide of the Arctic Circle 


here; and on the ſite part reach only to the 
neater ſide of the arctic Circle: Whence the firſt is 


all in Light. and the laſt all in the Farth's ſhadow, for 
be muſt ſhine ds far beyond the one Pole, as he has 


advane d nearer it, and as far ſhort of the other, as he 


has receded from it. Being now at the roth of Fine, A 


and having travelled with the Earth through the firſt 


Quadrant of the Ecliptie; we are moving {till fowards 
- ealtward, th . : 
- Aries ; and the Sun the con 


quarius and Be to the firſt of 


of Cancer through Leo and Virgo, to the firſt of Libra: 
And the motion through this Quadrant is on the 
converſe of its motion in the laſt; ds the Sun loſe 
of his altitude, ” or ſeem to deſcend to the E 2 


again: And the days muſt be ſhortened from the 
to the autumnal Equinox, in the Tame manner ax they | 


dave uot the'yernal Equinox to the Solſtice. 


nend 2; 


- The Farth moving North from the sun, when it 
= of Arlet abont the 11th of September 3 1 


from the T Tropic 2 


4 . 


- — 
= oo SSR SS m , ‚ Sho oof. o ̃ r-T . . w ²mmuᷓ Y r * » 


* 
* r —_. a. Ca RAS. 


2 


= 9 % 


. ̃ ˙Ä— PER, +4 


1 
* 


| Aſtronomy and Philoſophy: PRI % 


the North. Pole is turn'd gradually com him, und — 
the South - Pole is turn'd more arts AS 


ſeems to fall down below the tor to us, and ſo riſe 
higher to thoſe on the other ſide of it; for over their 


| heads is upwords to them likewiſe. Being now arrjy'd 


at the beginning of Cancer, the Sun appearing in Ca- 
pricurn, our I as long as our day was in 
5 te:So n 
lg — — ä By this mo- 

con eee; perceive that the bounty of Heaven reach · 
= Ne Ins the Zak 
titude of the Pole at the extreme parts, the Norih and 
South, of the Earthls Orbit bi, ue al not find it rais'd 
any higher in one part — „though we have 
been carried towards it by a whole length of a Diame- 
ter of the Magnus Orbis Whence you may conceive 
it but as a point compar'd with the — the Fix'd. | 
Stars. But the better to help your conception. of the 
matter, let 8, in 2 511 on the floor, de the Polar 
Star, ODRI the is; E be | 
to. the Plane of-the-Orbit prod d, 8 


A the Ecliptic,” where the -Earth' ia, in the Winter Sol- 


ſtice; and I the place in the Sumner Solſtice. Alſo let 
the Lines ST, and SD reach from the Star 8 to. the cen- 
ter of the Earth, placed in the points D and I, at the 
reſpetive Solltices, and let the eye of the ſpectator be 
in thoſe points. AQ, in both Solſtiees, is the Earth's 
Equator; and PX ite Axis, always parallel to itſelf; 


and the poſition of the ſpectator's eye, viewing the Po- 


Dad) in both Solftices, is by the points 
D an I. 0  $h wh 
Now, if there be no alienation of the Angle SIE, 


when the Eurth comes into the poſition SDE, the Star 


C will be equally diſtant from 
ſe points; and the Star 8 will be reckon d, as it 
were, at an infinite diſtance; as the whole Diameter of h 
the Earth's Orbit will then be taken only as a point, 

or the Angle DSI, which the Diameter DI mien 
will vaniſh away; being, as it were, infinitely ſmall. 

On the contrary, if the Angle SDp be leſs than the 
Angle SIP, the Angle DSI, which is * to the dif- 
ference of the Angles SDP "and SIP, be ſenſible, 


and will be the annual Parallax; as it is called, or the 
ꝶꝶ6ꝓꝛI. Orbit? 


And 
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48 Lnetunts in Grograply, - 
Aud the. latitude of che Polar Stur, at the — 

ak * Solſtice, that ia, the Angle SDE; 245 
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— nne and Phitoſmphy. © ay 


— teens =. „ all the Eatth over; bu 


4 be do diverſity of ſeaſdns . . 


EY the annua] motion of 
I , be needleſs 

e ont ſince we ſhould have the. fame 
ſume paer, ata on its Axis, as at 


| . Only by this one motion, indeed; we could 


ons face of the Heavens, the ſame Stars being 
conſtintly expos'd to our View, in the night-time, 


weh Would deprive us of a moſt pleaſing 
ch to . 


1 theſ parts, where we live, it-is very mu 


ted, if we could have any harveſt — of 


vegetables, as we ſſiould not then have much more Heat 
thi now about the middle of March : In other 
am eternal Winter; without the hopes of a ret 


„Fabitable Globe. 


tres it is wonderful, that fem ſhut 1 Gall In- 
clination of the 1's Akin, to the Plane of the ZE. 


Apt, and the paralleliſm of its Axis, 6 many agree- 
| abl cede, tad ſuch * to. G 


4 


pm 9h What may. CE RO . 
| * er of the Moon? Hou know as ſhe is 


ne body, and therefore neceſſarily reflecting the 
Sow's 3 the mult of 3 forms 10, us, 


+ as the iſphere, enlighten d by the Sun, is more or 
1 ty to us. Therefore” in the Canjunttion, here 
this ſchtme before us, ſhe is-quite inconſpicuous z. 


ng on the face of the Sun 
as eee In the Oppoſition here, 


ſt appear full; for her ſide, to which it is then 


day, is dito us; and between the/e two ſhe muſt 


put on all the intermediate Appearances. You may 


eaſily conceive from this, why before =. after the 
Change; her Horns are turn'd 2 


the Sun; and her luminous Edge t os him; for 


for this-P 
22 Reat and Light from him, if the Earth flood = 


| oy | wouls ban Mankind from a great pre of the 


- 3 0 out of, 0; 


The Earth pats on Aa E 5K, 
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'G trary 


a the Moon, as ſhe does to us, but in à ch 


g 0 
F 
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30 LaecTurEs in Geography, 
\ſtronom order. When we have the zew Moon, the Earth 
1 r 
E | us, it is night there. As her Light increaſes 
d us, ours mult N 
more towards'the dark fide of the Earth, and fo turn - 
| ing her own illuminated Half to us; till ſhe comes to 
ys the ion, and ſhines full on us, when the Earth 
— mut quite darken'd to her, unleſs at ſome particu- 
8 lar times in this Conjunttion, it comes over the Sun, and 
" _- 5 
| | | appear a much dy at oon, 
+. Sub klmGlf;- when the Earth a0t-only.covers un en 
bets 1 wholly,” but hides a great ſpace of the Heavens round 
| about him from a Spectator in the Moon. You may, 
by this ſcheme before us, ſee plainly that the Moon 
takes a long time to wade through the ſhadow of the 
Earth, which is, even there, near four times broader 
than herſelf, Now if the Plane of the Moon's Orbit 
colnghd D 
de a Eclipſe o Moon every Oppoſition, or 
when the Earth is in Conjunc tian and a central Eclipſe | 
ol the Sun every new Moon, according to the diſpoſition | 
of this Apparatus hefore us. But as the path of the 
Moon is oblique to the path of the Earth round the 
, Sun, ſo there are but two points in the Moons whole 
Courſe, where ſhe comes exactly into the Plane of te 
ES Ecliptic ; being every where elſe either above or below 
bs - 7 the ſaid Plane, which is the reaſon that Eclipſes happen 
o rarely. For except the Moon, at the Full or Change, 
is in or near one of the Nodes, the two points men - 
tioni'd before, and ented here in this Machine, 
-  - there will be no Eclipſe ; becauſe when her Latitude or 
JOE iſtance from the ee the ſum of the appa - 
8 rent Semi-diameters of the Moog anfl Earth's ada, 
and ſhe comes at that time to the full, then, as the Axis 
of the Earth's ſhadow always lies in the Plane of the 
Ecliptic, the Moon will be too far on one fide or other 
of it to ſuffer any Eclipſe, If the New Moon happens 
when her Latitude exceeds the ſam of the apparent 
. Semi-diameters of the Sun and Moon, the Moon's 
ſhadow will fall on one fide or other of 3 ſo 
- © ny not to touch it, and there will be go Eclipſe of the 
5, er - . ; = | ” 5 
of | | : II, 
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- * Afironomy and Philoſophy, 51 
If, as in this Machine before us, the Moon's path4 
in in a Plane, croſſing the Plane ef the Earth's 
it, at right Angles ; and the common Section of 
two Planes always paſſed through the center of the h 
m, the Moon would, then i „ In every revolu- 
| e been in conjunction with, and oppoſition 
Sun as now: As alſo this Plane, lying through 
„ ſhe never would have behind, 
the Earth, in its annual courſe ; bur (till 
vanced- it. For this Plane ſtandi 
the other, muſt have moved round as as 
; ſoas to pals always through the Centers 
__ — SLY 
new Moon as at ent-; and 
oon muſt have come over our heads from 
th, or from South to North at leaſt; 
Poles of the Ecliptic, and conſequently 
through or near the Poles of the World. If you con- 
_ fider this circumſtance, you will ſee, that Plane 
of her Orbit muſt always have paſſed wrong the Poles . 
of the Ecliptic. And ſince our elevated Pole always 
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in the Solſlices; for paſſing ſtill through the centre f 
the Sun, it muſt have then lain directly South and « - * 

North; as appears in the ſituation of the rings of this . 
Machine. And at all other times it muſt have paſſed a 


Then the diurnal revolution of the Earth could not 
have cais'd the Moon to riſe and ſet to us every day, | 7 
#8 The does now; for when ſhe was about the South- | ? 
Pole, we could not have ſeen her for many days, more 
than now we ſee the ſouthern Conſtellations, which 
never appear above our Horizon. All the time like - 
wiſe ſhe ſhould be about the northern parts of che 
Globe, ſhe muſt be hid to thoſe Hing on the other ſide 
of the Equator, And fince ſhe” muſt always have 
moved upon, or near a vertical Circle, ng through 
the center of the Sun, ſhe muſt for half of her Men- 
ſtrual courſe have come to our Meridian almoſt at the 
. fanie time with the Sun, or about twelve o'Clock of 
. , the day. That is, our Moon-light muſt have hap- - 
pen d or the half of her revolution, by day, when it 
. „ could 
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32 Leo TURES Geography, 
not have been perceiv'd, or done us any ſervice. 
would have mou t from what are 


's 
ſt to us the inconvenjeugies we TAC 
if the Earth itſelf. bad thus mavad from Ny 
| ova ov inſtead of mating hm Wed te Eat. | 
from fore as 
| a ale 4 ayes the 7 Ta vere eq 
ro ews Us ral; kindneſs” of the ia 
the p = order and moripns of the Heavenly 
Feng Fn fuppofing © other = ſpin might, i 
% have been equall e : 5 


"== K e kh = 5 3 
8 2 e 


leis care 


circhn 
ce Ne ee. 
2 EX 49 imagine. 


[the 


OF 4 
——— Ne K is fb 
ds pear, _ 
e a Wu 


lo int ply e 


- a7 2 


— 


„ron e 


Kar 


| which is.calfd the Orbit of Jener. 
ind. tm. 2nd? 10 ne 3 n 92.4 31 


here; and neareſt to the Sun is the R 


nene 


. 4 9 : ; , 8 
- - 4 - " 
, \ 4 
. - , 
. <4 
Whey Ls | 
+ © . — \ 
y 3 © : > 
: » 4 9 * — a # * 9 13 | £ » 7 Sas > 6} 
5 reinen 1 1 * : 
— 


* 4 * 


W749) fe wo 60:4 £5 0092 38h 
. i 
„ 
Nr 034931] ht H'A 2 3 3 
a TT que : Wie! F S*. * 231 e. 4 © (N. 1 18 1 * 1 4 
2 | Yi * &+ 4 "143 Las 1 "2 $2 ning the P BLLT 
The Uſe of the Orngky, in plain Mb toms 
| ; % T / 
WE en of the Sol. MEX? "28 $1 


lar Syſtem. | Ii 
S 3 19 : . of 

14 282 

- - 


ENV E434 'Y 13 T&18) bs, "2 I'S 


ro fix in your minds a juſt idea of the Proportional 


Magnitndes of the Solar Syſtem, I ſhall make uſe of 


this ſet of Orbs, whoſe ſizes are proportien'd to one 

another; as the Magnitudes of the Planets are, accord- 

ing to the diſcoveries of the deſt Aſtronomers. In 

th illustration u proportional gan cannot be made uſe 
p | | 


rer #44 rn — 
IIS within p ; " Cireley 


This Ball repreſents the Bard, d is Moon; 
and next to the Barth, and nearer the Sun — 


the Planet Mercury > More diſtant 


| m the Sun, and 
next ta the Basth is Mars ; further 


: 


al the ſyliem is Jupiter, which is repreſented by this 


- large gilt Globe : And laſtly, the moſt diflant from the 
$201 | | I Sun, 


— 
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'  / _ Aſtronomy Sun, of all the primary Planets is Saturn here, with its 


marvellous Ring or Arch. 


The Proportions of the diſtinces of theſe heavenly 
Bodies, from the Sun, are nearly as follow: 8 
the diſtance of the Earth. from the Sun to be divi 


7 


into ten equal parts, of thee the diſtance of Mercury f 


will be four, of Venus ſeven, of Mart fifteen, of Ju- 
Pater fifty-two, and that of Saturn ninety-five. .* + 

I 4.11 Kel 'F = | TH TY „ 41 Wee 15 N 4 ; 1 
And now to give you a general idea of the Planetary 
Syſtem, 5 the eaſieſt method will be to 
vance to it 


gilt Ball, which J am no fixing, is the Repreſentative 
of the Sun, that immenſe ocean of Heat and Light! 
In the whole immenſity Heavens, this glorious 


body alone, when he sin the Heavens 72 | 


f 72 oyerſpreads nature with dor and glary; and di 
| ſuſes its (elf through the whole ſyſtem 
Globes, that ſtand in conſtant need of bis enlivening 
rays and aſſiſtance. — By turning about this winch or 
handle, you do not find that the Sun is remov d out 
of wet wa th but you obſerve that his Orb turns upon 
its Axis, which is made apparent by the ſeveral ſpots 
on his ſurſuce. . 3 


This Ball is the Repreſentative of the Farth we live 
upon. Now by turuing the handle, we obſerve the 
Terreſtrial Globe rolls upon its Axis with greater ſpeed 
than the Sun: And to :find how much ſwifter the 
motion is, we are to look upon this Dial, and we 

carries tis Hour - 


— 


\ ſhall ſee, that one turn of the 
Hand, or Index once round through 
1 Day : And at the ſame time 

e Earth alſo compleats an -entire revolution upon 
its Axis, But the Sun, at the end of this term, S 
but advanc'd a ſmall part of his Revolution; one turn 
of the handle more makes the Earth perform another 
diurnal period, and the Sun has advanc'd us much * 


: nd . 
7 - 
, 


he did at the ſirſt. And thus ing of the turns of 


the handle, we ſhall find at laſt, that when the Sun's. 
. Orb has finiſh'd his period, or has turn d quite round, 
- the Earth will have made 25 turns and about a quar- 
A 4124 a 1 5 | ter 
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y, an induction of particulars; and there- - 
fore by removing all the Planets out of the Orrery, this 


all che 24 Hours, 
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Aſtronomy and Philoſophy. 55 
tet. For we will begin this experiment again, and. 
ſet this Hour · Iadex to twelve, and the other hand to | 
the beginning of the 60 diurnal diviſions, and we ſhall 
ſee, at the end of one period of the Sun; that the Diur- 
nal Index ſtands at 25 da 8, and the Hour - Index at fix 
hours. This may clearly illuſtrate ſo much of the 
ſyſtem, that the turns round its Axis in 24 
Hours, and the Sun in 25 days and fix hours. 


This Terreſtrial Ball before you, has the ſeveral Me- 
ridians, the Equator, Ecliptic, Tropics, and Polar Cir- 
cles drawn upon it; as alſo a ſketch of the Countries 
and Oceans, in the ſame manner as they are deſcrib'd 
upon common Globes; and you may obſerve its Axis 
is inclin'd to the Plane of this Ecliptic on the Orrery, 
in an Angle of 664 Degrees as it is in Nature. And. 
this Mire· Inder, ſupported upon theſe two props, in 
this part of the Earth's Orbit, which is exactly oppo= 

ſite to the Earth, points from the Center of the Sun to 
this large Braſs Ecliptic; and thereby ſhews the Suns 
place at all times, or againſt what Fix'd Stars in the 
Heavens he appears, as beheld from the Earth, and al- 
ſo the — — month and day of the month. 


Before I explain the Appearances which particularly 
belong to the Earth, and hich entirely depend —— 
its Polition and Motion, I ſhall. prevent its Diurnal Re- 
volution, in order to make the effects of its periodical 
journey round the Sun more intelligible to you. | 


Tou ſee I bring about the Earth's plate till we ſee 
the Sun's place, by this Vire- Index, to be in the begin- 
ning of Cancer on the ioth day of Fune. And by fix- 
ing this other Fire, which I ſhall call a Saar Ray, you 
ire it points to the Tropic of Cancer, drawn. upon the 

| „and the North-Pole ſtanding towards the Sun. 


Now turning about the handle, you perceive the Earth 
to 
x; fl 


begins to move in its Orbit; and the Sun 
proceed thro* Cancer towards Les: At the 

Solar Ray deſcribes the Ecliptic upon the Earth, 
8 the North towards the South: So that 
| e Earth has gone over à Quarter of its Orbit, 
. and the Sun appears entering into Libre on the 11th of 
September, the Solar Ray points exaily at the Equator, 
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Pole is turn'd te wurde the 


= San, an Uh age hi hw it Sun's Pt, cone 
_ d tlie rot of Drtvinber,) when the Barth 
| n e boomers 
but gin d the Fropie of Capricorn, which is the S3 
mit . From thence the 86lat Ray 
8 reverts along the Ecliptic towards the North, and comes 
the roth of F Merch vet the Sun enters into Aries, 
ze the Equstor, the Barth 
Fare Str er ies Revehitioas The dingt 
Fin Motion, the Solar Neff approaches the North" 
and at the end of 365 "days and & hours, the Earth 
che bon 2 fog, het —— : 
| 0 er, 80 & at . 
the 755 „ Which is the — Sun's acceſs to 
leinly ſee the apparent Courſe 
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1 Solar Horizon, ſanding at the firſt degree of Concer, 

| : before; I fall now diſcharge the annual Motion of the 

Y Furth, and reſtore its urhal Revolution, You ob- 
_— ſerve, in this Phu, of the Forth, th che Nor. 
r : l E CT 26} and 4 thar pare of the 
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Hemiſphere, or Day ; the South-Pole and TO 
_ Crrele bein totally turn'd from the Sun into the dar- 
 ken'd Hemiſphere or Night, aud all "the reſt of 


the 
Night by the Br ror, Now by curing th 


8 obſerve, that all places, which 
one Pola 


mark'd W and E, and appear and — alter · 
nately, upon the light an bart de,; that is, every 


rid Zones, by one turn of the handle, will be made 
firſt to appear to the Sun, under the Weltern edge of 


the Solar Horizon, the Sun —— ve 
appearing to be in the Eaſt: —— 12 
w 


wards through the enlighten'd Hemiſphere 
enn thn fer Eaſtern edge of 4 Boks — 
Sun then ſetting in the Weſt: Thence, 

= _ the motion of the handle, it N. paſs — 
ken'd Hemiſphere or Ni it, appear 

in the Vel e define. But this rotation does not 

occaſion any place in the —— Frigid Zone to dif- 
, 'becauſe the whole Arctic Circle lies in the 

enlighten'd Hemiſphere, or on that ſide of the Solar 

Horizon next the Sun: Neither does any place-in the 

Southern Frigid Zone appear in the day, the whole 

Antarctie Circle turn'd from the Sun, beyond 


8 the Solar Horizon. By going on the ſame 


again, you may obſerve, that all places on the Equa- 


12 92 in the day fc ight, equal times ; 
| | but thoſe to the North of the Equator, have longer 


days than nights; and the more {6 the further North 
they are ſituated, till a ing to the ArRic Circle, 


it becomes all day and no night. On the contrary, 


thoſe places to the South of the r, have ſhorter 
days than ts; which inequ in increaſes to 
the South, till we gain the Antarctic Circle, and, from 


- thence to the Pole, all is night and no day. 


\ You 7 accurately obſerve the len s of day 
and ie fn any place, by bringing 2 under 
the Weltern edge be ho the Solar Horizon, and putting 
this — | to XII, and by my turning the handle 


ET 


4 Licro Res in i Gr 


kow many, 
is the 172 | 


hen 
SEES the 


2 
"Fy 28 
A5. 


18 
Hh wt 
Ek 


* 
5 
F 


D i 2+ 

YZ _ 
F 
7 
E 
* ; 
F 


day, and the T 

— —_ of Le equally 1140 by 

the Horizon; ſo that by turning the 

about, all places upon the Globe will be ſhewn to 

enjoy -portions of day and night, except ihe 
een dee — bs have 

Light cannot erly id to h " 


- -By my-briggin 2 7 2 ere about ell che Sun 


e inþ e en | 

The Earth belflp remor'i o the decianton of tits 
and the Sun 4 — ny" the yath of March; dax 

and e . FO all the Werld 
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naps „ Cardinal 8 
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Ma chewy; and rege, 
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Summer, Autumn, and iter qe e 


Now by puffing ip this flop, 5 will | 
both its Rotation its Axis, and alſo its . ; 
Reyolution by which the Sun will relayvely be Ss 
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"the Ecliptic according to the order of the $i 
1 hs 708 thee) of 36 days and Cena 
W terru progreſs 0 
8 the the four . and the Sun's courſe thr 
wwe Zodiac, will be \complented, and illuſtrated 
dor Ray . after the ſame manner as 
enges other 


Cardinal Points were before. 

lar - 
5 — hot RI 
make the various ofthe Sun in the cours! 
— — „ ſtill more delightfil toyou;” I ſhall put 
— alſo re — och the Earth, :whoſe 
northern Þ rx ng has, as you/may-obſerve, 
4 Map of all de known Terraqueous Glabe, atly 
deli „end colour'd upon its ſurſace“ To 
Globe you may ſee is fitted this fuer 'd Horizon, 
mark'd ith Circles and Diviſions, like that bel 
0 n ou fer, - 
. aduated Meridian, with this — diſ- 
nce from the 2 An 45 
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. 6 Leros inCGryraphy, 
. "Aftronomy _ wy, but paſſe $ t oh all-the nts of the Compaſs,” the | 
Plane of the Horizon ſtill beſecting the Sun's Dilk. 
But, giving the Earth its annual motion, and continu- 
ing to turn the handle, the Solar Ray, and conſe- 
| quently the app of the Sun, will, in a few days, 
be obſery'd to have left the Hofizon, and to come into 
the Northern Hemiſphere, ſtill _—— nearey and 
nearer to the North Pole, for three mon 5 WIN 5 
that is, from the toth of March to the ioth . 
In which time the Sun, in his apparent diu mo- 
tions, has deſerib'd a Spiral, or rather Helix, whoſe 
Baſe is the Equator, and Vertex the Tropic of 
Cancer ; at which point, being the Summer Solſtice, 
the Sun will appear 90 the North Pole; for the. ſpace 
of many days together, not to be ſenſibly leſs-than 
e high. From thence ce Solar appearance, 
ir * the Solar Ray, gradually winds its Helix 
| Buck again, and arrives at the Horizon and Autumnal 
fo, Equinox, on the 11th of September, the Earth then 
|  enterhig into ien, and the sun ige Libra, the 
North Pole having had continual day, and the 
South Pole having been hid in the night for half 3 
year. But now the operation being carried on, the 
Solar Ray gains the Southern H _— making fix 
months day to the South Pole, night as long to 
the North, after the ſame manner as before explain'd, 
arriving on the roth of Derember at the Winter Solſtice, 
and thence ing to the Vernal Equinox on the 
-roth of March, which in this caſe coincides with the 


The pin being _remoy'd* from the North Pole; dd 
ple I meth. in the tor; the filver'd Horizon 
EG . will encom $ the Earth, & ag" to" paſs through both #7 
chal "Poles, The Globe in this Poſition is call'd a-Right 
Sphere; the Equinoctial, and all the Parallels of Lati- 
. rude, ſtanding at Right Angles, or perpendicular to 
the Horizon. 'Then, turning the handle till the Earth | 
compleats a year, or one Revoldtion about the Sun, 
you will obſerve all the Solar appearances'as 2 
— to the inhabitants of the tor, to be 
Illo ; that 18, that 1. the Sun riſes at fix, | 
© fets at fix o'clock all the year long; and conſequently, 
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Bun at Noon is in the Zenith, that is, vertical to, or 
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. 


about the 1th of March and rrth of September, 


exactly over, the heads of the inhabitants. 3. That 
one half of the year, between Marsh. and . ember, 
the Sun is every day at noon fall North, and the other 


between September. and March, it bears full 
South; d Nele Altitude being never leſs than 
66z Degrees, which occaſions the exceſſive Heat and 
Intemperance of the Torrid Zone. Mer at 


© The pin being remov'd out of the Equator, and ſet 
pon 1. between the Equator and the Poles, 
the Horizon will not then paſs through either of the 
Poles, nor coincide with the Equator, - but cut it 
obliquely ; one-half of the Equator ſtanding i 


, hap- 
"the 
e 
in to Londen, and rectify the poſition of the Meridian: 
Then will the ed) hep juſtly repreſent the 
Horizon of Landen and in one Revolution of the 
Earth round the Sun, we ſhall have all the Solar a ar- 
ances, through the four ſeaſons clearly exhibited, as 
they really are/in nature ; tba is, de Earth ſtandi 
at the firſt degree of Libra, the Sun then entering into 
Arier; the Meridian being turn'd to the Solar Ray, 
and the Hour - Index being put to XII. you will have 


the Earth ſtanding in its true poſition with reſpect to 
- the Sun, as it does on the roth of Match, when it ig 
noon at London. If I turn the handle gently, and 


when the Solar Ray comes to the Weſtern edge of the 


Horizon, the Hour-Index. will point at VI. which 


ſhews the time of the Sun's ſetting. London then turn 


9 | 
__ - recovers the Meridian, and the Index points at XII. 


Ing into the night, cantindes in darkneſs till the Hour- 
Index, having paſs'd over twelve hours, comes apai 


of the Horizon, thereby defini 'the time of the 
edge of the Horizon; thereby defining 


to VI. at which time the Solar Ray gains the 


; and ſix hours „the Solar R 
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W gt of the 47 5 when eie Sun ſets about 
f Ee s paſt opp the evenin ee 
right 9 ſeven in the Nether Hemiſphere, 
pope ain * North - Eaſt as before.” From 
loch of File to the 11th of September; the Sun 
3 and. the days graduaſſy decreaſe | 
till the Autumn 95 e 4 oi 
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| Thus aft the varieties of the feuſons; the time ofdironcty; 


* 


Sun rifidg and fetting, and ar what point of the Com“ 
; us alſo tie Meridian Altitude? and Declination; 


do every day in the year; and to what the Sur 


is at ay time vertical ; are fully exemplified and Mus 
firited by this three inch Globe and its Apparatus 


C 


oc etptiin what ie mennt by 4 Ser Day and a 
„ and to fſftew their difference; I ſhall 


| the off the Clobe with is fver'd Horizon, and put 


on this Globe of the Earth, which has the circles of 


the Sphere and a ſketch of the countries drawn on it; 


By bringing. it to the firſt degree of Capricorn, and the 


etidiafi of London t the So/dr Ray, the North Pole 


now landing diteckly towards the Sun, and the Plane 


of the ſaid Meridian paſſing through the center of the 
motion ; in this fituarion, I fay, every turn of "the 


handle' will make it roll once round, and as often the 


Meridlan of Leim will return to the point of 


me Solar Ray: In which caſe the Solar and Sydereal 
Day do not differ. But let us puſh in the ſtop which 


the Earth its annual motion ; then, by one turn 


of the handle, the Earth will not only make one Rota- 


tion upon its Axis, but alſo be carried a little for- 
watds in its annual Path or Orbit. By which'means, 
the Farth*s Axis always maintaining 'a poſition = 
rallel to what it was at firſt,” the Pole will be 


reo d Iittle towards the Eaſt of the Sun; und ulſod 


the Meridian of London, thought it has been turn d 

round, wir fall' s Recke ſhort of the $ 

the handde muſt be tur d ſbmew Har more tram once 

about, beſote it wilf be full Er af London, and the 
edi 


Plane of che Meridian will” the center of 
San, And hence ariſes” m&alon': Por the 
ume between neon and nobn conſtitutes x Solar Day; 


and the time in which the Earth exactly performy one 


Rotution on its Axis, is term'd à Sydertal Day ; which, 
by this operation, is ſhewn to be ſoniewhar leſs than u 


„Solar Day: But as this difference is ſmall, deing 


ſearce four Minutes, therefore one turn of the handle 


darul makes ir ſufficientty apparent in the — | 


ar Ray; und 


Sun; an the Barth ſtanding difcharg'd from its annual! 


| 
i 
i 
J 


"4 


an hour more will be required to make it noon at 


| 24 hours, and the Sydereal Day only of . | 
| E ſo that the Sydereal Year falls ſhort of 


are apparently, with reſpect ta the Sun, carried 
Ws ade ea 


bs 0 — 
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| 64 Lscνh as in Geography, 
4 a few Tyragenore z it will be very viſible, . For 
a Sydereal Day near 8 ſhort, of 


the Solar Day, if I put the Hour-Index to XII. 1 f 
a . 


the Meridian of London comes to the Solar Ray, 


tber turn the handle fifteen times about, which will 


niſh_ 15 Sydereal Days, you may obſerve that onl 
14 days and 23 hours are paſſed over by the * 


London. Thus the Solar Day is ſhewn to conſiſt of 


the Solar Year by one day. And though at the begin- 
ning, the Solar and Sydereal Noons coincide, and per- 
y agree, yet fix. months afterwards, it will be 


Syd real Mid-night when it is Solar Noon. And this 


is the reaſon that the Fix'd Stars are obſery'd to riſe, 


come to the Meridian, and ſet every night more early 


than the preceding night. For example, the Pleiades, 
or Seven Stars, are obſery'd, in the beginning of De- 
cemper, to come due South about ten o'clock at night; 
a month afterwards, in the beginning of January, they 
appear on the Meridian before tip t o'clock in the 
evening. And after this manner, all the Conſtellations 
of the Heavens,the whole aſſemblage of the Fix'd Sta 


s from Eaſt to Weſt. 


| manner, as that its Axis and Poles may ſtand N 


dicularly to the Plane of the Braſs Ecliptic : Whi 


being done, the roy ary will continually point at 


Axis being inclin'd to.the Plane of its Orbit. 


H ing thus illuſtrated ted the Phznomena which ariſe 
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aſtant attendan uf onthe a Earth, 8 = 
 Obſerye N Ring 55 


| the Farth; the tyo props are of the ſune helght, and 


which ** 


bear the oppoſite p 5 
on them, eye wil ee Th 


lane 2 


L W. 


* to ern hats cle the 


RE Meade or be rages . Head; n c 
of her Orbit, ſhe 
22. UP is call'd the Deſcending A; or Drag 
Taj" Aſo us the. Moon is ſometimes 2 


below the Plane of the Ecliptic, the diſtance 
&. ſhe is from it, at any time, is call'd ber Tal 


oof rw the n diſtance, which is when ſhe is at 
| and loweſt points, call'd her limits, is 


coo yr 18 minutes: F. And this with all the other 


fone wheres of Latitude are _engrav'd u | 
ing at the Nodes — 1 


Leni the ſame 
without the Aab, of gr is mT 
and divided into 360 5 as 
inning, as thoſe * the 3 es 
like manner, number'd both ways 
Fat, the diſtance of the Moon in her Ord from 

» is found at any time by inſpefion; © 


"This ſmall Globe then re preſents th aw; ho 


. 1 : . 


RIEL Plane 7 0 Th | 


to the Plane of the pic, and, rm tes ration rn 
and revolution; I ow explain 
1 42 e 


— 


emiſpheres at Sides, you fee, e 
ü U and be white: Bog 
oo | . proper place here in the Orrery, ſo 2 
* between the Earth and the Sun, with 
— Side turn d towards the Earth, Then p 
2 to XI. I ſhall unlock the annual loan | 
bets turning 98 Fane, you ny now oblerve that | 


os: 4 Syno ical Month, 


A... Liter ones in ujrophy, 
e 12 * moves in ber Orbit round the Earth from 


5 


ed is made in the ſame 


| 8 yy" n to perform her Revolution in her 5 


the Earth. af you obſetve, 
find 75 the Period of the "te Noon out the Eart 


effected * 9 and 8 Hours nearly, call'd a 
on 11 _ explain” to you what is 
4 how it differs fr 


19dical onth, I ſhall 
(eve its Aurnal Motion 
e ti ine Dial ſhews 27 Days and 9 ours to 
he eo will have E Revolution "ot 
555 iby | Ae he fl Kn th Ya ods 
7750 in annu above 2 rees 
of the 1 . the Moon will as have got ot round in a 
dire. line be ween the Earth and the 


require 2 days and 4 hours more 6 bring gun 


its Conjuogion 'with the Sun, Which 'ſhew 


entire Lunation, call d a Synodical Month, conſiſts of 


; days 3; aud. that the time between, one Syzy pie, of 
"ze, and another, is, by means of the Farth's 


11 , 
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2 to an inhubitant of the 
other Ball here, which,” au you may obſerve," is 


| Pair Black and half white, and meier d within this black 


cap; which cn With, ro nd {and alternately, either 

or partially, Wovers bdth thE'black anck white ſides. 

Ball being put 22 lace, 3 | he erden 
pag rg and the Suns, * co. ith the black cap 


| 7 rag oh ch is A to. | 
| — 85 1 a hd 1285 Orb will be dark 
erz thereby its e e or the time of its 


ſunction turning the handle, 
oon will of en in 76d” path — 5 the he Farth, 


* rocee, From!” is Poi n, the 
| 5 np. off the white ae," exhibit a is ſrl 


at abrns bs as is ſee 
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the New Manns which will continually increaſe, till Agronomy, 


towards the end of the ſeventh day, from the Change, 
when you may ſee. half of the Light and half of the 
Dark Hemiſpheres turn'd towards the Earth + This 


illuſtrates the appearance of the Moon at the Fir 
8 1 Bates 


Quarter. From thence the light Side will conti 


| ſhew itſelf more and more in a Yu at Frag at 
the end of 14 days, the full White Side will be got 


from under the cap, and all the illuminated Half of the 
Moon will be turn'd to the, Earth, and the dark Side 


from it; the Earth now ſtanding in a line between 


the Sun and Moon: And this explains the Oppoſition 
or Full Moon. Now again, turning the handle, the 
black cap will begin to hide the light Side, and the 
illuminated part will decreaſe in a gibbous Appearance 
till the La Quarter ; from whence the Moon re- 
ſumes her horns, and takes the ſorm of a Creſcent 


| to, another Conjunction, where ſhe is covered with 


Darkneſs > as be fore. 


© By fliding about the Earth's Plate, till the Solar 
ndex, here, comes to the 10th of December ; and 
etting the Lunar Orb to the re of New, Moog ; 
ſo that the Sun and Moon may be in Conjunction, they 
will appear both, when view'd. from the Earth, to be 
in, or near, the Tropic of Capricorn, Now, turning 
the handle, the Moon will revolve abobt' Earth 
from the Welt to the Eaſt, according” to the order of 


the Signs; and in the courſe of 'a Synodical Month, 
you may obſerve the following particulars clearly 


explain d. Firſt, That the Moon is, every night, above 


three quarters of an hour later in coming to the Meri- 


dian than it was the night, before.. ' Secondly, That 


continually from the Change to the Full, the Moon 
approaches towards the North, as. the zun was for- 


merly ſhewn to do; going through as many Signs i 


about a fortnight, as the Sun apparently paſſes through 


in half a year, Thirdly, That the.Moon comes to the 


Full, or Oppoſition, when. ſhe is in, or near the Tropic 
of Cancer, ., Foarthly, That hence the Reaſon appears 
oon 


of the Light M1 


| long contin gaice above the Horizon 
in the Winter, 


6 * 


en the Earth. 


leſs chearfu without it. 4 
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n enjoys her behevolent 
reflection of the Sun's light, in that ſeaſon of the year, 
when the Bight arc longeſt, and the evenings would be 
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44 that odiac, Which is appo- 
ing Trey b t N wy us the longeſt, 
makes ki $ ſhorteſt appearance; But in 
ig of Spring en the { ys are of .a mo- 
een T J 

ce. above the „is much 
ſhortned; of er viſible nocturnal Arch fa continues 
t6 leſſen as ſhe paſſes Southward to, or 1 the Tro- 
pie of Capricorn, here ſhe Eg about her . 
ter. d in Ne? beight of obr „ 
Days are longeſt, and when we have little or no occa- 
fon for the Moga's pal light, yen jo BY at and about 
+ * the Full, furtheſt remov d cher Boy n 
-  row'd rays copioully on the Southern 1 
8 ins |: the the depth of Witter. 8 ane 
' ginnid Autumn Quarter, whe Sun arrives + 
| a the Pquator, in his retreat from the North, and the 


foe 1 8 while | Harvelt ts 
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leſs or greater di- 


one another, is; becauſe their ſhadows are ſhorter, or 


terminate at leſs diſtance from 
ſituated one from another. 
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| If the Plane of the Moon's Orbit coincided with the 
Plane of the Ecliptic, there would. be a total Eclip! 


of 
But as the path of the vo 
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an £ low,” - 
- and ſhe comes at that time to the Ful, which is moſt 
generally the caſe, then, as the Akis of the _ | 


Adices, or 
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Atronomyſhadow always lies in che Plane of dhe Eeliptic, the 


Moon will be teo-far'on one fide or other of it to ſuffer 
any, Eclipſe. Or if the New Moen! happens when her 
Latityde-exceeds the ſum of the apparent Semi-diame- 
ters of the Sun and Moon, the Moon's ſhadow will fall 
on one ſide or other of the Earth, ſo as not to 
touch it, and there will be no Eclipſe of the Sun. 

A Spectator, on the Earth, will obſerve the Syn to 
move in the Ecliptic, and the Moon in her Orbit; 
whence it follows that the Sun and Moon can never be 
ſeen in a right line from the Center of. the Earth, but 
when the Moon is in one of her. Mades and then on- 
ly will the Sun appeat centrally eclipſed. But if the 
conjunction of the Moon happens when ſhe is within 
a certain diſtance of the Nodes, either North or South, 
then the Sun will be eclipſed more or leſs, according to 
the diſtance from the /Vades; At one diſtance, the Sun 
will be one half eclipſed ;: at another the Mocn's limb 
will juſt touch the Sun's-diſk, without hidin, any part 
of it. The Earth's Shadow, at the place where the 


- Moon's Orbit interſects it, is three times as large as the 


Moon's Diameter; and therefore it often happens that 
Eclipſes of the Moon are total, when they are not 


; central. For the ſame Reaſon the Moon may ſome» 


times be totally eclipſed ſor three hours together; 
hereas total Eclipſes of the Sun can ſcarcely ever ex- 


55 putting this Lamp, ſmall Earth, and Moon in their. 


proper places, and darkening the Room, you will ſee that 


near one of her Nodes, the w of the Earth will 


wy con junction of the Moon happens; if then 
is 


in or near one of her Mader, her ſhadow will 
fall on the Earth, and ſo deprive that part, upon 
which; it falls, of the light of the Sun. if the con- 
junction happens when the Moon is not near one 
of her Nades,. the light of the lamp will fall upon 
the Earth, either above or below the Moon, ac- 
cordipg to her Latitude at that time. In like man- 
ner, when the Full Moon happens near one of her 
Nedes, the ſhadow of the Earth will fall upon the 
Moon; and, if the Moon's Latitude be but ſmall, her 


Whole face will be involv'd in darkneſs. At other 


times, when the Full Moon happens when ſhe is not 
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the Sun and Planets by ſmall ſliding pins. This Wire, 
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plain d by the Wire Indexes, which are faſten'd to 
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This little Globe is the re preſentative of Venus. ' By 
turning the handle you may, by'the Dial, obſerve = 
Planet moving upon its Axis in 24 days; and at the 

fame time carried forwards in its Orbit round the Sun, 
and compleats its Revolution in 225 days and 16 hours. 

To explain the other appearances of Venut, here are 
two ſmall Wire Indexes, one of which is laid over the 
Earth and Venus,” and the other over the Sun and 

Venus, The firſt of theſe Rods points out the place 
of the Ecliptic, which Venus appears to be in, as beheld 
from the Earth, which is d its Gevcentric Place: 

And the other ſhews when it appears in the Ecliptic, 

as beheld from the Sun, which is call'd its Heliocentric 
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Place. Now turning the handle about, the Geocentfic 


and Heliocentric motions of Venur will be clearly ex- 


which lies over the Earth and Venus, ſhews how that 
Planet appears to us ſometimes to go forwards, ſome- 
times backwards, and at other times to ſtand ſtill 
amongſt the Fix d Stars; though really it always pro- 
ceeds y from Welt to Eaſt in its path rat i the 
Sun. Next, I ſhall explain what is call'd the Elongation 
of Venus,” by this double Index, opening like a pair of 
Compaſſes, with a graduated Braſs Arch: The center 
of this Index being placed over the center of the Earth 
by a pin, and one leg ftretch'd over the Sun, and the 
other over Venus, and kept there xx Gig moveable pins ; 
then the handle being turn'd about, Venus will be 
mov'd ; forwards in its Orbit, and thereby the legs of 
the Index will be open'd or clos'd, ſhewing the decreaſe 
and increaſe of the Planets Ware By an igter- 

cepted part of this Arch, which will be ſeen never to 


exceed 48 degrees from the San, when receiv'd from 
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The Planet Mercury being put into its proper place, 
between the Sun and — al its a Low we are 
ſhewh in the ſame manner as thoſe of Venus; that is, 
its Period or Revolution round the Sun in 88 days 
nearly; its *Geocentric and Holiocentric Places A its 
"RR | g ta- 
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I ſhall put 
room dark, ſo that no Light may appear but that which 
the Lamp gives through the Convex Glaſs; by means 
of which it will more ſtrangly 


mary 
Tranſiti, and other 
ing on the /lſumination of the _ that 2 — 
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A ve a one view the whole operation | 


of the Planetary Syſtem and all the various Changes 
and Phexomgng therein, reguliriy carried” o in the 
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nete, Eg the ends. of which being 


crew'd into Ales of the Armillary 8 de- 


ſcending into the Orrery to a ſmall diltance beyond the 


Sun,, s the lower of the Trajedory. or 
Path of a Go This Fall being let go from this 
circle of the deſcend along the gilt Wire ; 


thereby ſhewing the Motion of a Comet in its orbit; 
and its coming t to its ee or.neareſt approach 
to the Sun, 
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into the plate of the Sun, and make the 


ſtrongly illuminate the Planets. 
Now, turning the handle, 2 — have an _ and 


beautiful repreſentation of the 4 = 


You ag ry ratitude and wonder, beh 


_ nally exhibited, the Phanomena of the Seqſdns, 


Decreaſe, and. Lengths of — Nights 


* throughout the year; the various Phaſes of both Pri- 


and 8 Planets ; and all the Eclip/cs, 
appearances and depend- 
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2. 8 ical Lunar Month. 
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I the Retrig Barth Nodes. 

Thb east of thi — — Axis was. 


know what is meant by the Prin 5 


before Sir Newton's time; none of them 


able to , Fom: whence it could + But that 
| great Man inveſtigated the cauſe of n apparent. 


alteration of the p of the Fix'd' Stars, which is 
occaſion'd by the receſſion of the Equinoctial Points + 
He demonſtrated it to reſalt from the laws of Motion 
25 and Gravity, which ſhall _ _ when you are duly 
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Chrondlogy.P! 1d for theſe matters. From tits motion of the | 
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A, apes tie wa near che vernal Equi- 
ox, e e des 
Eaſtward, and is in the beginning of 7 
Taurus is got into Gemini, Oc. n 


The ſeveral Points of the reliptic DIC this Retro- 


| - Motion, eaſily underſtand, by this 
achine defore us, gr di N. anger of the Euer 
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Secondly, LE ahis GeſtPoing, or; pf Aries,were 
fix d, each — wor — of the 
* and therefore ſuch a motion . be 
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whence it * But the Tropical, not be 
on eee Point in , mh ſoon as the 


departed from i hows moring in appr 


EX. bn nary fa L 54 U Dr 


| Motion is l in 365 d 
43 on 48 minut 5 wr s; which ls ſhor! 
of the Periodical x en on . 


9 A#4 * 21654 


© Dhl The ite 
— — inpnte 7 — 
0 is the Tape Dem Honſider d 2s on! = 
| 8 Ee 265 ep >the abe addrhours, minutes and ſeeonds 
* the-computation of time, in 
on 1 more cn. Henne as it 
is:neceſſary to keep {pace with-the Wawa, cx is:re- 
3 cuir what Tourth year conſiſt of rg 
I 6 0 rs — Bogoma 
11 Ex | L q! 
; . 5 — | , 7 15 3 


7 : 7.6 0 ® a * 


. Philoſophy. | 77 
1. The Gnas Gs ax oſt ae of —ͤ 
ae. Aa, | þ At | 
The tte "_ that of 
ae has Ry ond : y is bk te 
| 22 ond 45 Nrrile Da Fun © Core, to make 
rw pb? e 8 
8 U Mero _- 
Tax hos, ahi eto former Fe 


oi ths He Ne or rb hal 4 whole bole day, 
te ET te ag of 5 — * 


that year on'd this 0 eu * 
r 
1 
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the 24th of F. twice over; br by ning a day 
after the 28th of Fe ; which mon ark dad 
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days gra, 8 minutes, and 57 _ 
2588 e bis round in diſtance 
_ ſeconds, the Civil or Julian Year — ſhare 
. CE oi to one whole day; 
ee of he wont; e dere Kell more 
__ towards the Thus, at the 
Council of Nice, in the he Fer 525, en er was fix'd, 
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Fach of theſe D 5 are divided into 2 
Hours; each hour divided 3 


| Theſe hqurs, by Aſtrovomers, Chrono 
liſts, are divided into, 1. Equal; 
| Hera, "Becauſe the djornal Motion 


uabl e, 
bord in 1 


Days, and hours of thoſ 


For if the 


3 Revolu 


and therefore 
e days, will be 


its own, Agis, all the days would be exact! 
one another, and to the time of the Revoluyuon round 


the Axis, 


But becauſe while the Farth is perfo 


its diurnal Revolution, it is alſo moving 
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into 60 minutes, each 
minute into 60 ſeconds, each ſecond into 60 thirds, Gc. 


and Dia- 
2. Unequal 
the Earth about 
ill de per- 
the Sidereul 
| equal. And on 
' the other hand, the Solar Days and hours ate all une, qual: 
Earth had no other motion but that hd 


al to 
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round the Sun; when any Meridian has compleated 


its Revolution, after having paſs'd the Center of the 
Sun, its Plane will not have agai in pal v'd through the 
Sun, as you may perceive by this Scheme and ry 5 


us. 
Center oſ the Earth, and M D a Meridian 


© paſſes throu 
one di 
its Orbit 


Let 8 be the Sun; A B the Ecliptic 
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the'Center of f the Sun, ts the th ET 
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will be in the poſition m d, 
tion, But the Meridian m 
Center of the Sun, nor will not, till, 
comes into the fituati 


is not yet directed to the | 
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this, the Earth's Orbit is an Ellpls and 
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entire arp 1s to be added to 


of a Solar "Mm to compleat it, is not al 
Solar Days will he 


ſame quantity; whence 
be equal, but are always variable. 
parent Motion of the Sun from Ealt teſt i is une- 
dual, it cannot be a fit meaſure of time which ſhould 
always go on at the ſame rate, Hence Aſtron 
oblig d, inſtead of theſe Solar Days, to ſub- 
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oth ay tbl 4s is divideS'into. twelve parts, ſo its Checker. — 
. artifcial night, A oppoſition to it, is alſo divided into _— 
* twelve parts, which muſt alſo bediffetent/as the nights =—_ 
In have their different lengths, at different ſeaſons of the 
. , year, except on the Equinoctial da $;/ ariſing from ihe > 

5 . ande of the Sphere, or as plates are more or leſs 
2 | from the Equator. Hence alſo theſe artificial 
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2 inoftial m_y becaufe on the * WILL | 
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12 And uneq hours e e LIES "1. 
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* | "SO; it is the me of the Moon's Revolution about | 
A the Earth, and is alſo call'd a Lunation. But a Month 
1 ſo divided into Solar, Lunar, and Civil Months. 
"v4 XA "I Month is the ſpace of time, Widein h 
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ted Hence, regard be had to the Sun's true motion in his 
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If we reſpect the Revolution of the i581 12 
any ſix d Point in the Heavens, ſuppoſe. a Star, to the 
ſame again; this is call'd a "Periodical Month, and 


ener of 97 days,. 7 hours, and 43 ann But, 


On th crntrary, while the Earth. i is getting EY 
in her annual Revolution 3 and the Moon is performing 
one af her .Lunations, the Earth will have bone by near 
a whole Sign: And the time that paſſes etween one 
Cnunction or New Moon, and. the next following, is 
call'd a Synodjcal Month, 12 is W to 39 days, 12 
„ bours, 44 minutes, and So that the Point 
| „ of the Orbit, which in x _— 5 was plac d 
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inta the Gele th n1itHion 15, that product will be 8 

7980 call'd the Tulfan Period,” Now if this Number 
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main . 


nomers begin the Day at Noon, and reckon 


on in a ſeries of 24 Hours, not twice twelve as 


we'do by onr cloche id dvit if The Bzbylmians be- 
at Sun-ſettring, reckoning the Hour im- 
re its ar end i thi mance 
From wwe the Hours reckon in ** m «ny 


call'd Babylonic. 
-T have already 


conſider'd Years, . view to the 
, whereon the Diviſion is foun - 
ded. By this, the various forms of Civil Years, that 


have antiently obtain'd, or ſtill do obtain, in divers 
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; 1 theſe — Days, or calling them by the name of 
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by "The third Sacred Epocho is from the Vocation and 

of Departure of Abraham from Haran in Meſopotamia, for ' 

he BY the land of Garner; and is continu'd to the Departure 

is of the //raelites from Egypt, that is, to the year of 

"AY _ » the World 2513, and therefore contains 430 years 
e - | accompliſhed. _ | Bs 1 

"re — 21110 e | A. | | 4 i 

un The fourth Sacred Epocha begins at the Departure of 

his the //caclites from Egypt, on the 15th day of the 

yil © month A6ib,) and ends at the time when the Feu firſt 

. began to build the Temple of Zeru/alem, in the fourth 


year of Solomon's reign ; which correſponds to the year 
of the World 2992, and thus comprehends 479 years, 
And 15 days.. 13 


T be fifth Sacred Epocha begins from the foundation 

of che Temple, and ends with the Boby/on:/b Captivity 

and contains 476 years; Orus having given leave to 

me Jews to return to Jeruſalem, in the year of the World — 
3368, of the Julian Period 4178. | 8 


> 


The fixth Sacred Epocha begins from the time of Gruss 2 
granting that liberty to the Jeu, and ends at Chriſt's 
Nativity, or at the year of the World 4000; and of the 
Julian Period 4739, which is 532 years. But here it 
+ muſt be obſery'd, that there are two different opinions 
concerning the number of years elaps d from the Crea 
n- tion of the World to the Birth © Chriſt : One ſup- 
dr ported by the authority of the Hebrew Text, whi 8 
reckons 4000 years; and the other deduc'd from t de 
computation of the Septuagint, and the Hiſtorian 79 
fhus, which makes the Duration of the World to . 
Chriſt's Nativity 597 1 years; and this difference, how - 
ever great, could never be compos d yet. Lou may, 
notwithſtanding, follow the firſt opinion, as the moſt 
robable; and ſuſpend your Tc concerning the 
| *y which has been follow'd by ſeveral of the antient | mY 
Fathers of the _ n this difference_of fe SLBA 
| ©: Jar, com- 


— 


Iß FSS FN SNF nn <ES3ea5 


3 nen 1, . 
Pre ology, computation extend no farther than the Old Teg- 
ment, pe 50, Rar the Chitin fee. © 


The ſeventh. and laſt Sacred Epocho begins at our 
Wold, T $ Birth, and is to continue to the end of the 
Thee is much uncettainty in the doctrine af 
for according to ſome aer this Where 
55 from = fir Cd bit Tanuary, 0 the Juli I 
46; which year ith the year 4714.0 . 
eriod; 10 that i in 7a delt syltems We Chronolo 
Nativity i is fix d to the 25th of December, o 
45, and of the Julian Period 4713. — . — 
Chrono logers Thew, that Chriſt was born . four 
5% before CD Diomſian Epoch; that is the 25th of 
ecember, of the Julian year 475 of the Lon | n 
#509, and of the World 4000. 


jverſity occalioh'd lermerly diſtraQions in the 
Chriſtian Churches; but Diapy/ius, ta campole theſe dif- 
ferences, propos d a new form of the year, with a new 
general Ara, which in à few years time was generally 
admitted: He began bis account from:Lagj-Dgy,which 
method ſtill obtains in Gredt Britain. , For the vulgar, . 
ot moſt commonly receiv'd s of the Chriſtians, is, 
* firſt year which follow'd the Biſſextile Julian Year ; It 
opeh's _ thence, that from the — of the inſti· 
a cog Epocha, to, this our pro ent time, every 
25 Sende year has ben been a Biſſextile in the. Julian Calendar, | 5 
| as ſettled by ronyſtus oy. e about the yer -- 
$07. Till his time =p" 2 Chriſtians com- 
puted their years, either · wa ** dane Rome, or 
98 525 mA the order, of 477% rors and Conſuls, or 
tio roclefian; which Ewe 
- — at the year of the Games Era 302, 
and others at the year 303. 


But it mult be obſery'd that this Epoche of Dinh ur, | 
is charg'd with a miſtake z the common opinion is, that 

it places our Saviour's Nativity a year too late; or that 
he was born the Winter preceding the time preſcrib'd 
by Diony/ius us for the Conception or Annunciation, com- 
monly call'd Lady-Day. But cl obſerve that the 
fault does not bei in the Diom ian E poc ha, but in the miſ- 
inter; etation thereof; 5 — this 1 retatibn 


is fo wdi in England, For Dioy/ſius beg bus 25 
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from' the year of the Julian Period 47 1a; but his 
poſes Chriſt to have been incarnate. The year there - 


fore, which, according to the vulgar Epocha, is the 
fipſt year of Chriſt is, according to Diamſius's Ara, the 
ſecond; ſo that the preſent year, which we call 1749, 


ſhould be 150; and ſome Chronologers, inſtead 
"Fa wig eniger Now de fire Kid Bn, Orono 
logers us d to reduce all the other Epochd's; though 


, there is not one of them, but what is controverted, 
dere is little reaſon, however, to doubt but wig | 


which we now obſerve is the very day; the teſtimony of 
St. Ghry/aſtom being clear for the tradition of it, Tho' 
if there be an error in the computation, the matter of 
the miſtake being of no greater-moment than the falſe 
calculation of day, will certainly be very pandgnable 
in thoſe who pany" celedaare this day. If we enter 
tain our thoughts upon the ſtüpendous tenderneſs of 
God towards Mankind, in ſending ſo wonderful a per- 
ſon, we this day commemorate, to accompliſh our Sal- 


vation; if we have due tran of gratitude for being 


thus compaſipgarely treated; if we make effectual reſo- 
lutions of a daily progreſs in piety and virtue, by ſetting - 
a great value upon all the ways of converſing with him 
in prayer and medigation ; if we ate wore concern'd to 
| hear his ſacred name blaſphem'd, than for any 1 7 
. that can be caſt upon ourſelves; if we long 


r his 


glorious ' appearing, that we may enjoy him without 


interruption to all eternity: If theſe be the pious diſ- 


ö — os ns of DA 
J. no means us in the ſight God, who 1s 
full of goodneſs to us. ag 15 5 oj 


of every 4th year, near the City of Olympia in Pelo- 


| Pomeſus.” The firlk Olympiad commenc'd; according to 
ſome Chronologers, in the year 3938, of the Julian 

Period; the year from the Creation 3219; the year be- 
fore Chriſt 776. Other Chronologers ſay, the firſt 


| Ohbmpiad commene'd in the year of the World 3251; 
+ Lets | | et 


the 
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The Girl profane Epacha that was in uſe among the 
Greeks, is that of the Olympiads.; and had its original 
from the O/ympick Games celebrated at the beginning 


Eon 3 
che from dhe year 4713, wherein, the yulgar Era ſap- Coole 


* 


* 
* 
— 
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„ e er of the Julian Period 3961 and that Chriſt 
5 as born in the firſt year of the 188th Olympiad, | 


The ſecond profane Epocha, which was 8 
that of the ele began at the building ! | 
which was, acdording to ſome Chronologers, towards 
7 the end of the 3d year of the'6th Olympiad; which is 
the year of the Julian Period 3964; of the World 
3245 ; before. the Chriſtian Ara 744: But according 
to others, of the Julian Period 3962. As the Greeks. 
us'd to reckon by Olympiads, or four years, the Romans 
likewiſe reckon'd by Luſtra, or five years, in reſpect 
2 ER to the Cen/orial Dignity, which was quinquennial ; be- 
* | cauſe the Cenſors, every fifth year, which was the laſt 
DE of their Magiſtracy, exacted the Cenſus, or tribute, im- 
pos d by them on the people. 
It is ſaid, that the Luſtra were chang'd in Conſtantine's 
time, into Indictions, which comprehended the ſpace of 
three Luſira, or 15 Fears. 
If the years of this Epocha be fewer than 754, ſub- 
ſtract N +a 754, or 753, and you have the year , 
| before Chriſt; and on the contrary, if they be more | 
1 than 754, by adding them to the ſame, the ſam is the 
3 number of years ſince Chriſt: And adding the year be- 
| fore Chriſt to 753 or 752, the ſum will give the year of 
| this Epocha. | VEILED K 4-2; D L /| 
The third profane Epocha is that of Nabonaſar, 
King of Bulyln, and its beginning is mark'd at the 
26th of February; of the year of the Julian Period 
3967; of the World 3257; before the Chriſtian ra 
747: When Nebonaſſar, or Beleſis, Governor of Baby- 
lon, gain'd the Kingdom of Babylon. . This Epocha is 
us 'd by Ptoleny in his Aſtronomical Obſervations, and 
is compos'd of Egyptian years. 


The fourth profane Epocha is that of the Hegira, 
| or Mahometan Epocha, whoſe beginning is taken iS 
222. JAMahonet's flight; which the Mahometans call'd Hegira, 

. | | or perſecution; ' becauſe Mahomet had been in fome 
Aiangers, ' occaſion'd by the novelty of his doctrine. 

WE, This fight happen'd in the year 5335 of the Jp lian 
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rea und Philoſpty; 


; anſwering to the year of Chriſt 622: 
7 — commences on the 16th of Juh, on a 22 
lines bas been a Holy-Day Umnong theſe 5 p 


The " is the Spaniſh Epocha, Spaniards 
| beg to 'reckon from the e The 2 te 
wich was in the 8th —— Vear, the- 38th 
F the Comme Dye and dhe year of the 7u- 
lian Period 4676; at which time aſius began to 
reigu over Spain, aſter the 1 oft the "57k be- | 
en him ws Hp.” 1 — i 


13G (F33 


* 


Erbe Bach ib Ge 7 e . Porfice" Bo 5 
whith is the year of the Juli * Period 5345, anſwering 
to the year bf Chriſt 632, and TION on the 
16th of Tune, | wot - Bk. / * * 


51 D a generel view of the prin- 
ciples of Chronology, I ſhall proceed to exhibit afew 
Lectures on Hiſtory, or the moſt remarkable events as 
they ſtand upon the records of time; All actions both 
good and bad are tranſmitted down to us from the days 
of old; they are irrevocable, but have different eſſects: 
The Good: give us the higheſt pleaſure, on finding that 
our Fellow-creatures have a&ed up to the dignity of 
human nature; when, they have made themſelves thus 
happy, in immortalizing, as it were, their names, by 

ving executed W and the 

dicctates of 5 . 


be ea ht ee aa W Ei Fes" 
tac any part of mankind ſhould thus lhoep d. beneath 
themſelves in committing fach baſe actions, which Hi- 
Kory has recorded of them. DOTS EBIT? 
Now, it may be worth your while ative was 
it is your duty n human na- 
—— by — thoſe ſhining examples in Hiſtory ; 
by having your names tranſmit- 
> on- account of your ſu lative 
—— meter Services to Society, will give the 
_ fame j Joy, which you feel on reading the characters 
and adions of thoſe who have gone before you. On 
N 522 hand, you may en the pain the Gene · 
rations 


— ee 
appears at e di 
a, How tn ev ek reads 
Fears, letion of aur 


* 
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rations to come will have, nr if youg 96: 
$ haye render'd you. 8 a peſt, oy] vga 

0 0 - 
mma ons gy wo 2 


Hiſtorians, ought to conſider, 
$ your private Virtues and Vices, are irrevocable ; 


ar ad Bae aliens d og Vice, when committ 


leaves the action in being, L ther 

is always grievous; though the aQtion cannot be 
revers d, yet through a ſeyere attonemont, it will not 
be imputed 10. vs, that Cod Who is full of tender- 
neſs and compaſſion to his 21 creatures. Virtue, 


though often attended with pain, in our ſtruggles to 
E. it, remains A the records of time, without 


ying any behind it. On the contrery, 
EL not to be 'S at the conſciouſ- 0 
having done well. : 1 
In order hereto; it may: be of 


E Gel. that is but 4 vapour; 


time is moon, N ſwitt wing, and we are grown old 


2 ding hat hat wp. were ſo carneltly 1 
is the Ne with hopes o 
ineſa, which or are or nvr v0 me wk 


18 8 kent d they ſo impatientlq expyt ham. 


And with this view we will read: 22 3 955 
Vices and Virtues of men, who have been con- 
enough 40 bave fallen under the, notice of 
$: And by comparing ring them with the true 
= of Honour, Reaſon, os Religion, we tha 
how well or ill each perſon, a in the — 
F ae 
ing about Ka Empires, Kingdoms, 
d States; and the revolutions. and alterations of 


ernment ; as they and poipted out, in the little 


- Treatiſe of Antjcns Ln ede Hiltory, Gay nie 
eee 5. 6 
NR K 18 £2 s ON RT1 
xt * . g : 438 ** * 2 16 A ee 4 * 
36 Dt 24 1201 29103. e CHA 1 
$0041 5.1 7 4 


\ 


\ 


«s «© Cv £©a«aC SO w@S «a cc 4 4 _ 


Ag. reges e 


at 5 - 1a. 


» PRs W 


„ 


< I'M OWE eee 55.25 


dfonifeing Preſſure pm our Bodies. 
We have dlready eolfider's the Earth as ode of the 
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"CHAP. v. | 
of PHILOSOPHY, by 


H in conſidering the 5 — Bodies, their won- 
erful Structure, Motions, O ons, "pe ape 
1 and the immealurable ſpace oy 


what relation they bear to our wants. I 
proceed" to lay before you Wonders of another — 


the Conftitatidn of the Atmeſpbere, or the methods 


God has appointed, for the preſervation of his erea · 


tures giving us the Air to breathe in; and yet, by 
a due * -cvy to prevent it from deſtroying. us & its 


' 


t maſſes of Matter moving round the Sun; we will 
now conſidet it, as wrapp'd up in the Element of 4; ir, 
as in this Machine before us. In this Air, ſurround- 
ing the Earth, conſtantly float many ſmall Bodies of 

different ſorts; and the whole milk taken together 
is call'd * Atmeſpbere. | 


The Air, excluſive of thoſe Boating i in IX 
is a ſpringy Body; and that which is neareſt the Earth 
TY by the Weight of all the os cry 
that is above it, and reſts perpendicularly upon 
We find that the Air here, near the are of the 
Farth, is much thicker than it is in the upper Re 
which 1 fall n to you. If upon a 
fleece of wool, iN another, the under-one will 
be a litthe compfeſs u the the yaune of that which lies 
N dd boch them by a third, and ſo on 
thouſand ob bud one upon another. The un- 
dermoſt would, by the weight of all the reſt, be 
much toth or Fs and all the parts of it would be 
abundltitly' cloſer” together than when there was no 
other upon it; and the next to that would be a little 
leſs compreſt, the third Jeſs than the ſecond, and ſo on 


till we <vttie to the uppermoſt, which would be in its full 


expanſion, and no _ * — Jult ſo is ba 


ITHERTO v0 have hs chiefly . 
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22-30 Philofophy. in the Air; the higher you go in it, the leſs it is com- 
YE preſs d; and conſequently on the top of all it will be 
very thin, ſo as to bear an infinitely ſmall Weight 
or Preſſure upon thoſe parts beneath t. 


* 


man in the higher Regions, we conclude from the 

2 ference found in the Weight, or Preſſure of the Air, 
on the tops of the higheſt mountains, and the Weight 
of it on the lower cavities of the Earth. How high 


the Air, or Atmoſphere, reaches towards the vaulted roof A 


of the Heavens, is not eaſy to determine; though it is 
uſually reckon'd about 45 Miles, where the Air is {i 
08'd to have the Jealt ſenſible degree Preſſure or 


= 
eight 8 
f * 
4 4 


* * 


if the Air were equally. preſs'd throughout, the 


Height of the Atmoſphere might be determin'd ; but 

| fince the Preſſure decreaſes the higher we go, the-Alti- 

tude becomes infinite, and terminates in pure Æther. 

WE For it is found that the Air is four times more rare at 

$ the, Height of ſeyen Miles, than at the Earth's ſarface ; 


ſquare, at the Height of 49 Miles, preſſing the column at 

4 that Diſtance, will be the 16384th your of 15 pounds. 
Since then a pillar of Air, whoſe baſe is a ſquare 
Inch, weighs 15 pounds, how great mult the Weight 
22 of the Atmoſphere. be on the | ſurface of the whole 
* Earth! This aftoniſhing Weight of the Air, you may 
2 9 calculate at your leiſure; by finding how many ſquare 
73 Inches the whole ſaperticies of Earth contains. 


Earth thus loaded with ſuch amazing Weight, equal- 
ly preſſing it on all ſides, with ſach à dreadful force; we 
mult conclude, that it ſ n 
e vance, in the Almighty Creator, to keep us from being 
. eruſh'd pieces wich ch «terrible Preſſure upon et 


* * — a . 1 
1 * 
4 . 


f That the Air is grofſer on the furfce of the Fart, 


and then the decreaſe of its Preſſure will be in Geome- - 
trical proportion to the Altitudes, taken in Arithmetical 
ptogreſſion: So that at the Altitudes of 7, 7 28, 


3 35, 42, 49, &c. the lightneſs of the Air will be 4, 16, 
1 * 64, 256, 1024, 4096, 16384, &c. Now as a. column 
+, i Air, upon the Earth, of an Inch ſquare, preſſes or 
8 EY ro weighs 15 pounds, then a pillar, of Air of an Inch 


When we preſent this Scene to our imagination, the 


urely requires ſome wiſe contri- 
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' Afronomy and Philoſophy. © 1% ²0 
Suſpend your judgment a while till we firſt ſhew you a Philoſophy. C 
few — relating to the effects and properties * 
of the Air, neceſſary to be known. ho | 


* 
* 


Experiments to ſbetu how neceſſary Alx is th breathe . 
a in, and thereby to preſerve LIr E. 
0 HIS tall Glaſs, call'd a Receiver, being put 
I upon the Plate of the Air-Pump, and making 
uſe of this mechanical deviſe, we ſhall draw all the Air 
out of the Glaſs. You now finding the Receiver fix'd 
faſt down to the plate, it may be worth your. while to 
conſider from whence it proceeds. — The Air was 
gently drawn out by the contrivance of the Air-Pump, 
But as the Receiver was moveable before we began ; and 
now being ſo faſt fix d that it is immoveable; there muſt 
be ſome cauſe, ſome powerful agent, that has perfofrm d 
+ this! The internal Air being thus taken away, by 
which the inward parts of the Receiver were ſup | 
and the balance t off, is the cauſe that the Glaſs is 
thus preſs'd downs... You may obſerve in this ſituation, 
the Receiver cannot be mov d, for the reaſon before; | 
but upon readmitting the external Air, by turning 
© this cock, and by means reſtoring the balance 
which preſſes as much upwards ainſ the inward . . 
rts of the Receiver, as the outward parts are preſs'd its. ob 
y the external Air; and therefore the Glaſs may be a | 
eaſily remov d. e e 2 


That you may not think the Receiver is dawn or 3 
ck'd down by any thing from within, ſhall be proy'd _ * 


b 


wo you in the next Experiment. 
II. Under this large Receiver we, will place 3 
all one, at ſome diſtance from the hole thro' which 5 


the Air goes out. Now by 72 the large Glaſs, — 5 


the Air will likewiſe make its eſcape from the inſide of 

the ſmall Receiver. The Air being now exhauſted out 

of both Receivers, let us conſider the circumſtances, — 
There is no Alr in either of the Glaſſes. All is free 
within, and the external Air is preſſing, weighing 
down or. ſqueezing the great Receiver, but. the Gaal 


dns Within copſequently remaius quiet and indiſturd'd ea 
| by any external preſſure.— What do you think wy | . 


1 =, & 4. Tak 
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Philoſophy. be the conſequence, fuppoſe I ſhould let in the external 

* Air all at once? You ow, from the laſt Experiment, 
tze large Glaſs will by that means be ſet at liberty: 


little Glaſs, and fixes it down, in ſuch a manner, that 
it is plainly ſeen to fink into the Leather upon the Plate. 


„. 


Now as you. ſee all this, it entirely prevents any 
- ſuſpicion that ſomething within the great Receiver 
ſucks or draws it down : But, on the contrary, that 
it is the internal Air actually taken away from within; 
and that this ſupport, or prop, being taken out, the 
balance thereby being deſtroy'd, the external Air preſſes 
violently upon the Glaſs, which would be broke to 


. 


remains being ſo exceeding thin, next to pure ther, 


what will be the effect, dy placing this Animal in the 
« _ Receiver, and taking out the Air, as before. I muſt 


bat we will put it to no more pain, than barely to ſhew 
„„ aneare,..-——. 


© Upon drawing the Air by degrets out of the Recei- 
ver, the Animal, you ſee, 2 ſick, and out of or- 
der. And thus, by exhauſtin 
it would die in a {mall ſpace of time, — But, now, 
upon the re · admiſſion of the external Air, that healing 
ot in God's hand, the diſtreſſed Animal recovers its 
rmer ſtate. —You may have obſery'd, that the Ani- 
*{ - - let into its aſſiſtance. this up in your memory, for 
ot e 9 7 9 emory, c 


a% 7 , * % 


- 


7 I: we take theſe Braſs Hemiſpheres, and ſet them 


| if we exhauſt the Hemiſpheres, 4 
5 z 4 ＋ 1 F : ] *. , 
$3» A , . . 

2 * 1 
* | | 
; . 


And, the Air, being let in ſuddenly, preſſes upon the 


e a 


jeces by the preſſure, were it not for its ſuperior 
firengrh and form, As * W387 / 


III. Since then there is ſo great a diminution of the 
internal Air, by: the action of the Air-Pump, what. 


if not an abſolute Vacuum or empty ſpace; let us ſee 


- own it is barbarous to torment the poor Creature thus; 


. you, how neceſſary Air is in general to ſupport God's 


mw wa aA jm a tw ' > os wh wes wwe if A _. oa „ > pd was. 


g the Air more and moxe, 


mal ſwell d in every part, before the external Air was 


E Experiments to hew the Preſſure of the Aix. 


W I one upon another, e pen ane 
3 | turn this cock 
(4 a7 TA* A” 4 


N 


preſs d together ſo much as to require a great force to 
pull them aſunder, about 140 pounds as you will per- 


ceive by applying them to this balance. 
. a 1. k 

II. Now, to ſhew this Experiment another way, we 
ſhall, as before, fix the Hemiſpheres upon the Plate of 

the Pump, and draw out the Air as before, and then 

they will be prefs'd together by the outward Air; and 
inſtead of applying them to the Arm in the Beam, we 

will hang one end upon this Hook in the Receiver, 


You perceive they are ftill ſqueez'd together by the 

outward Air as before, What do you think will bap- 

| om if we exhauſt the Receiver? You know they are 
ept 


together by the force of the Air encompaſſing them 
in the Receiver, beſore the Pump begins to act: You 
know alſo there is no Air within the hollow Globe, 
for that was taken out before. If then we take awa 
the weight of the Air, which thus confines them clo 
together very intimately, there then will be. nothing 
to oppoſe their coming aſunder of themſelves; that is, 
nothing to Sen the lower Hemiſphere from falling 
down.— Juſt ſo you perceive it has happen'd; for by 


my having taken away the 140 pounds, that is, the 


external Air, they are ſeperated. So then in order to 


overcome that violence offer d them in preſſing them 


thus together, it is the ſame thing, whether I apply 
them to the Beam and t 140 pounds in the Scale, — 
take off the force of the Air that acts with ſo much 
power on them. 


Tou may, ſrom this Experiment, eaſil donceive, 


that a greater weight will be requir'd, to ſeparate He- 
miſpheres of a larger dimenſion than theſe: And ſo, in 


general, the greater the ſurface of any body, the more 
weight of Air there ig upon it. - | 


III, If we take this Glaſs, which you ſee is open at 


both ends, of about two inches diameter, and ſet it on 


the Pump; and if you wy on your Hand, fo as to co- 
wer the Glaſs, you will feel the preſſure of the Air, as 


we exhauſt the Receiver, For the Air being taken 
' from under your Hand out of the Glaſs, the external 
Air will beef 


$ your Hand to the Glaſs, ſo that yon can 


- * 
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to ſhut out the Air that will be drawn out, they will be Phlloſophy. 


O 2 | ſcarce 
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3 Philoſophy. ſcarce move it; and upon letting in the external Air, 
3 it will be again at liberty, 
IV. Another inſtance of the violent preſſure of the 
Air which ſurrounds us is this. If we ſtretch this wet 
= 8 Bladder over the end of this Glals, and tie it and let it 
> . dry on; what do you think will be the conſequence ? 
Bo | You perceive as the Glaſs now ſtands, no alteration 
has hap 415 the Bladder ; it is quite ſtill and undi- 
| Kurd d. ill remain ſo, e. _ contrivance, 
we can take the very thing that ſup or k; 
it thus | "ox It is — Air hes bales it — 
and if we take off the Props by e Receiver, 
FS #2 you will perceive the Bladder to fink under the weight 
n of the external Air, thus preſſing it down, as your 
Hand was before, till for want of the Air beneath, it 
can no longer bear this outward violence, but burſts 
MF | with © 3 report. Tou may have obſerv'd, that 
1 | fo the r was preſs'd very much down, it al - 
"SES Ways recover'd its ſmooth ſituation, as ſoon as the Air 
5 was let in to ſupport it; but no ſooner did we take 
| : 7h, e eee om the effect was heard in the 


V. We will now take this piece of common Win- 
_ dow-Glaſs, and fix it upon the Mouth of the Receiver, 
and ſet it on the Air · xump. You eaſtly conceive what 

muſt happen. If you take away what ſupports the 

8 , _ Glaſs, the external force will be fo violent upon it as 
to break it all to pieces, in the ſame manner as it did 

55 the Bladder in the laſt Experiment. My " 


| VI. I ſhall take /this| fquare Bottle, which has « 
F } - - -» Valve to ſuffer the Air to come out, but not to return; 
—_. if I put it in the Cage of Wire, and ſet it on the Air- 
1 Pump, with a Receiver over it, and exhauſt the Recei - 
1 ver, the Air in the Bottle will come out through the 
Valve. And when I have quite taken out the Air, and 

|  - ._ then let it in again ſuddenly, becauſe the Valve will 
. not ſuffer any to get into the Bottle; when the Recet- 
5 ver is full of Air, the Bottle will, dy means of the 
2 ; appoſition its Valve makes to the Air, remain exhau- 


7 * . And becauſe the inward ſides and parts of the | 
I : ; | 


0 . 
— 
v | 


| * F 


— 


1 


erful agent the Air? You may be fatisfy'd that 
thing within us muſt 0 the inward ſides of our 
| uld be treated moſt dreadfully 
by this aſtoniſhing preſſure of the Air that ſurrounds us. 


© 43 


Bottle have loſt their 
too mighty, will break the Bottle to pieces. 


And now what may your ſentiments be of this 


«ff 
l 


bodies, otherwiſe we ſho 


Suſpend your judgment a little, till we ſnew ou how it 
happens that — are not deſtroy d, in an * by this 


ſurpriſing property of the Air. 


* 5 WT" 55 = 
Experiments ta ſhew that a little Arr reſiſts, or 
makes a ſtand againſ!, a greater quantity; and 
that its Spring is equal to its Preſſure or Weight, 


a | "A ſtrange as n you, yet I ſhall 
in ord 


endeavour to ſatisfy you that it is true. For, 

to it, I ſhall fix this ſmall thin and brittle 

Glaſs Voſs upon the Plate of the 2 the ſmall 
quantity of Air, now remaining inclos'd therein, 
makes, you ſee, an equal and compleat reſiſtance 
againſt the external Air, which Is extended from the 
top of the Atmoſphere down to the Earth; and greath 


exceeds the included Air in the ſmall Glaſs-Veſſel, * 


which yet is not hurt thereby, but remains wholly un- 


| mov'd between the equal preſſure of the Air within and 


without, This only happens on account of the exact 
balance of the internal and external Air, by means of 
which'the Air within preſſes againſt the Glaſs upwards, 


with juſt as much force, or ſtrength, as the Glaſs is 


reſs'd downwards, by the external Air over the Glafs, 
or when the ſtrength of the internal Air is never ſo 


little diminiſh'd, by extracting ſome of it by the Air- 
Pump, you will ſee chat the external Air, preſing _- 
the outward part of the Glaſs, will affect it in ſuch a 


manner, as to break it all to pieces; which to effect the 
like would require ſtrength and ſwiftneſs with the blow 
of a Hammer. - | : | 


H. We ſhall next exhauſt this Globe of Glaſs, "and 
by turning this Cock, when the Air is out, it will ex- 
fade the external Air; but the ſides of 9 
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z the external Air, proving Philaophy. 
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Globe are made thick and firong on purpoſe to pre- 
vent its being broke by the great preſſure of the exter- 
nal Air, when the Globe is exhauſted, Now, there is 
nothing ſupporting the inſide of the Globe, and there 
is the efternal Air exerting all its ſtrength on the out- 
fide of the Globe ; but it cannot breaꝶ it, upon account 


of its ſtrength and ſhape. . 


Now what do yon ink will be the conſequence, if 


1 place the Globe thus emptied of its Air, into this 


Veſſel of Water; and then turn the cock which ſtops 
the ontward Air from having any communication with 
tbe inward parts of the Glaſy-Globe ? There is no force, 
ſtrength or reſiſtance, within to ſtruggle or make head 
againſt any ſuperior nn gr that offers. Sappoſe I 
ſhould ſay that the external Air will a& with fo much 
violence as to throw Water up to a conliderable 
height; do you think that the thing is poſſible? You 
know Water is very heayy, and requires ſtrength to 
lift it; but then you know; by what you have ſeen, that 
the Air ſurrounding us is very ſtrong, ſqueezing or 
breaking every thing wrapp'd up in it, when the ſup- 
ports or props on the inſide are taken away. View this 
Apparatus attentively,,—No Air in the Glaſs-Globe ; 


e Air preſſing violently upon the ſurface of the Water 


in the open Veſſel. Now if I turn the cock which pre- 
vents any Air from ruſhing into the Globe, you will 
immediately find that the Water in the open Veſſel will, 
by the vreffire of the Air, be driven or forced up in a 
Pillar of Water, thereby giving way to its violence, and 
forming a ſwift fountain. This muſt undoubtedly 
be matter of no ſmall ſurprize to you, -that have not 


| been accuſtom'd to theſe in nature. | 


_ You may ſafely conclude that this effect follows 
from exhauſting the Air out of the Globe, as the 
oppolition, or reſiſtance, is thereby taken away, For 
otherwiſe, when the Globe is full of Air, this 
Air, with equal force, makes head againſt, or with- 
ſtands, any aſcent of the Water, thus preſs d 9 wag by 

e Air 


the external Air: Becauſe, upon admitting t 


into the Gllfs-Globe, and then plunging it into the 
Water, there is not the leaſt motion diſcover'd; in the 
Water, all is ſtill and undiſturb'd, which, being . 


\ 
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wards and downwards with equal vigour in the Philoſophy. 
Tabe, between the two endeavouring powers of the 
Air within and without the Globe, mutually acting 

upon each other, is thereby preſerved in perfect tran- 

quility. | „ T HET it 


III. Again, to ſhew you that a ſmall quantity.of Air 
preſſes equally with the whole external Air; this long 
Tube ſhall be fix'd.in.this little Glaſs-Veſſel in which, 
you ſee, is Mercury, You (till obſerve the Mercury to 
remain in a ſtate of perfect tranquility; becauſe there is 
as yet no contrivance made uſe of, to alter-its preſent 
ſituation; there being a communication between the 
open Air and the Mercury, by means of this little 
hole, and there is a free communication likewiſe with 
the Tube. Now after ſtopping the little hole with this 
/ ſcrew, I ſhall fet the whole Apparatus under the Recei- 
ver; and ſtill you can obſerve no alteration in the Mer - 
cury. As the caſe now ſtands, you have the Receiver, 
and conſequently the Tube full of Air;- and the ſmall 
Glaſs-Veſſel, wherein the Tube is ſcrew'd, ſo as to 
keep out the external Air, contains Mercury and Air; | 
the latter being ſituated between the top of the Glaſs, ' 
and the. ſurface of the Mercury. Now what may your 
thoughts be of the conſequence of this Experiment? 
-—— Suppoſe I ſhould exhauſt the Receiver, and by 
that means exhauſt the Tube ; what then? You know 
there will be then only a very ſmall quantity of Air in- 
cluded. in the ſmall Glaſs-Veſſel, above the Mercury, : 
when the Air in the Receiver and the long Tube are 
ſuppos d to be exhauſted. The Mercury, that heavy 
fluid, ſurely cannot fly up the long Tube; and you 
cannot imagine that the Air, in the Glaſs - Veſſel above 
the Mercury, will preſs through it, and make its eſcape 
| up the 2 Tube and into the Receiver ?—— No: 
. But as little a e Big there is of that Air, it will 
1 preſs with that aſtoniſhing violence on the Mercury, as 
x to force it up to a certain height, in this long Tube: 


n= n0 0 fy o © © mw, 
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And this becauſe the balance of Air, in the open Tube 
of and Receiver, is ſuppos'd to be taken off, by Exhaus. 
1 ion, or the operation of the Air-Pump. And this 
£ you ſhall have the ſatisfaction of ſeeing,nimmediately 
- confirm'd.. | OY N 2 wi a 
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- IV. If you conceive, the Tube, du thit open Glaſs 
of Meer, tobe e then the external Air 1 | 

: | RE ee "will 
1 Mereury up to the at it now 

* a 1 b wa fe And you 
mmway alſo obſerve . 

„ 6 wont is ſupported, by the ety {mal} quantity tity of con- 

fin'd'Air, in that ill GleG-veſſel at the ſame height, 

as yon ſee it Bands in the Barometer. In the firſt caſe, 


4 the Vorne up by a quantity of Air, for ex - bs: 
SSIS — bg 47 ns bead ; uf this is aſtoniſh- | 
8 ing! In the ſecond, caſe, the Mer . ; ot 


ol. tr | 7. 
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them together; they both p the ſame ſervice, i 
ſiuppoming the ſame W We have compared the | 
JW quent of Afr. in the ff calc to « yin's head); N 
> 4 and to carry on the compariſon, we will compare the 
illar of Air, in the ſecond caſe, to chis great Globe 
os. And yet you fee this great quantity of Air 
| ſport no hore Weight, in the Barometer, than the 
I g mall quantity, bore up in its Tube fitted to 
YE chat Apparatus. Hence, you may conceive, that let 
| the particle of eonſin d Air be never fo ſmall, yet. it 
will exert itſelf fo effectually as to be an equal lance 
dd any quantity of Ait: 1 25 this brings me to conſi - 
ider more particularly, Spring, Elaltic Force, or 
Op of the — to wha it is effected, that fich 
He eights are ſupport ually to what e oh 
3 by « whole pillar of Air. 0 2 


V . Now it rdder to vioderftand Kis, fn in 886 man · 
q ner, you muſt imagine this Machine, before us, to re- 
refent a column, or pillar of Air, reaching fromthe FY 
of the Farth to the top of the Atm here; 0 
R conſiſting of a great number of particles, ſuch as 
"0 C, D, E, F, G, P, &c. each of which 705 
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are more bent than Ei chat are 


0 215 the Rin ng. this bent low, and t 


Springs of Watches, &c, bang bent together, they 


endeavour with the ſame ſtrength that = them, 


to bon nent goa from that ben ru 


Ip the Machine hefor 'the lowet ſpring 288 | 


en en IC, "Ge. bear the weight of all 
thoſe, that are above them; and 5 0 IS they 


reſs £ IX, „lich 1e 
wil 5 as thoſe that- add 
dy. O N, do the fame. And ſo far the 


105 25 of the Machine only compos d 


75 bebe e apy pon one another, from A 
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PG, and bending the fame. - 


was — * on it; in chis —— earthy H — 
be equal] 'd by the WireP, as if the whole Wires 


1 OE Ut ar 3 


For you cannot 


this Ns Nurs „ thus bow, K the moment 


is _ our „it will return to its former 
: And if, inſtead of taking Torr w 
put it into 


$ lender Machine, and give it full liberty to return 


a to its former ſituation ; in endeavouring to effect it the 


part of the Machine will be thrown off, by the vio- 


| lence offer'd to it by the motion of the Ring upwards, 
o recover the figure it had, when nothing preſs'd upon 


or conlio'd it. And if the ſame Ring-would 
_ "the 2 5 of, o pounds to bend it, as much as was 


Ws , it — * upwards againſt 


Amun and Phun. v1; 


u tei ws Nr n thoſe that are phloſophy. 
under them, e uſt cel gl, that, in each 
of them, there is a pr ich, like the Steel 


ihe circular Wi emiling off, r 
vin thoſe at 
Fe has tht ee 
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_ was. taken off by Exhauſtion,,; the e eee 


were, its liberty, what hy. its in. ais d. up the 


being then benty;and- exerting, 75 10 e „as it, 
Mercury to that height propos d by 


VII. —— to;ſhew you the Expanſion of the Air, 
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its bent ang, 


Means 4 
ſides of the Bladder, And that his Re. 


conceive, by letting in the for then the Hlad 

will Fetarn 10 its former ſh e in dther ets * 

external i js open ds the Bladdet, preſſes . 
Air; 


the internal or bends its ſpring, ll i it * 5 
able eb dent me Wrede Weight of the incumbent Ait. 
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. Air ruſhing into the Receiver; the ; of the con- 

find Air, | pref by th external Air,” are bent ſo much 

till they become fficient to reſiſt the violence offer d f 
mmer Aud this Prin e eee | 

WL 1 : . | * 3 *1 3 wy IR * K 


_ may have obſerv d in a fo Faerie, "uy 
F | (You may external Air preſs'd 22 to the Glaſs, 
| me inſide of your Hand was Twe ella downward within 
© the exhauſted Glan; "and that was Wetted by the Air in 
* the fleſli of the inſide of your Hah For'whe 1 
8 of your 777 ae was away; e includ- . 
I, ed Air in your fleſh, by Expanding irſelf, or unbending 
"8. + -theig priggs, bore down u n. che {kin 9 
| caſs with 7a Bladd add, "wich 49 
WEE ©. | was the | N "98 Ls V's a oo 4 
7M ace qo 11 4 2 


e op eee 
| is very mark ſhrivel'd,: 2 it on che Pump; upon | 

22 N apple vi villa as ſmooth 
_ d, in its b t pon the re · 
a ee Teen hs forme 


: — wither Feonditions ...- a 1 N 


| I ig theſe gelt are org 
TS fail n er 
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8 | * 3 und Air 
within dhe ſuin 'of-the Apple; external Preſſure 
taken off. — Br ces, in both-caſes, were the 
ſiume, the ſkin was up; and both from the ſame 
* — the external Air taken oif0w the balaice 46. | 
| 1 money 
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1 force to what. remains in the Receiver, and 


ment of dhe Cock, that 
in the Pores of the Lead, Fo 'by Fexplacing irſelf, - 4 
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Let us take this ſmall Jarr, wherein there is luke - Ph 
warm Water z. and by exha the Receiver, the Air 


in the Water will expand itſelf, and raiſe or ſwell the 


ſmall Portions of watery Picks into Bubbles or ſmall 
Globes; and the Water, though only only luke- warm, will 
ſeem to boil, and cally warm the Receiver, by the diffu- | 
ſion of its Heat: And, by the re-admiſſon of the enter - 


| 4 will be.pat to this agitation of the Par- 


by 
ſurface of the liquor, di uded Air in — Bubbles 
makes them acknowledge its ſtrength, by break 
ing their priſons ; but tbe groſſer Air is carried offj by 
the action of the Ait Pump; till what remains becomes 


ich has eſcaped its diligence: For a perſect Vacuum, 
or empty ſpace, cant be ouch all by: Wis 
mechanical device. 
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Pains, pot rt Cork; ſor if I fx the Lead to ps 
the Cork, ſo as to iſe the latter that it will but juſt 


a this Jarr of Water before us; as we begin to 
the Receiver, the Air in the Pores of the Cork / 
will expand itſelf; Io as to ſwell the Cork, and thereby 


make it, ſo light as to make it riſe to the top, or ſwim. 


Now, in this as in the Apple, upon the re- admiſſion / of 


the external Air, DU: or ſu of che Cork will be 


rn 1 the ane of the 
Inciu 0 as to come equal 
. ei be N ee Wande . 
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"Thad u, in ſhort, Air i de ere r al ſolid. * 
dies; and you may have Fg el in the laſt Experi- 
ring of the Air contain'd: 


pear in Globules ; and afforded a pretty ſight, like 
r a:of de on the piles fel; and which 
0 — by Lange the Air again. And 
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Air Within 
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